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MACHINE FOE BUNCHING, WIRING, AND 
BRISTLES IN BRUSH BACKS. 



INSERTING 



We take pleasure in presenting to our readers engravings 
and a description of a machine which is so compounded of 
ingenious devices that it deserves to rank with such chefs 
d'eeuvres of inventive skill 
as the machine for insert- 
ing teeth in cloth carding, 
the Jacquard loom, Blanch- 
ard's lathe, etc. To accom- 
plish all that this machine 
does automatically, most 
inventors would have used 
more than one machine. 
The fertility of mechanical 
resources brought to bear 
upon its construction is a 
remarkable example of the 
power of combination, char- 
acteristic of the highest or- 
der of inventive genius. 

While we shall endeavor 
to give the reader a good 
general idea of the peculiar 
succession of operations 
culminating in the final and 
firm insertion of the bristles 
in the wood, leather, hard 
rubber, bone, or ivory backs, 
we shall be entirely unable 
to show, in our prescribed 
limits, the exact means by 
which each step in order is 
accomplished. To do this 
would require a multiplica- 
tion of diagrams, for which 
we have not space. Our de- 
scription will not, therefore, 
do justice to the mechanical 
beauty of the machine, 
which must be seen in ope- 
ration to be fully apprecia- 
ted. In witnessing its work- 
ing, the appreciative me- 
chanic will be ready to 
share in the enthusiasm 
which compelled a bystand- 
er to ejaculate in our hear- 
ing " that machine has a 
brain '." 

Fig. 1 is a perspective 
view of the machine with 
all the parts in adjustment 
for work, the brush block 
being in position, and two 
of the holes having had 
bristles inserted in them. 

The other figures are de- 
tailed representations of im. 
portant parts of the ma 
chine, which will be re- 
ferred to below. 

The first operation is the 
filling of the comb, A, with 
bristles. This comb is a 
plate of metal of uniform 
thickness, slotted eo as to 
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leave teeth of equal leDgth and of uniform width throughout 
their length. The back of the comb being clamped in a suit- 
able vise or holding apparatus, the bristles are drawn in be- 
tween the teeth of the comb, the pressure of the teeth hold- 
ing the bristles from dropping out. The bristles are so placed 
that the teeth hold them as near the middle as the eye can 





arrange them, so that when the comb is placed in the ma- 
chine, one half of the length of the bristles appears above 
the comb, as shown, the other half extending downward. 

The comb is inserted in guideways, and is actuated by an 
intermittent traverse motion which, whenever the bristles 
are all removed from one of the spaces, moves the comb 
along the distance of one tooth and space to bring another 
filled ppace into position. Whenever one comb is emptied, 
another is made to follow it in the same guideways, the emp- 
ty one being taken out at the opposite end of the guideways 
from that in which it was inserted. The operation is then pre- 
cisely like what would be the case with an endless comb, the 
teeth of which should be filled in one part of the circuit be- 
fore reaching the point of discharge. 

As the comb is actuated in the manner described, each 
space is brought successively to correspond with and form a 
part of a twisted way or channel, B, Fig. 2. An ingenious 
combination of devices then forces the bristles, as they are 
wanted, down through this twisted channel, holding them all 
the time at the middle and bringing them at last into a hori- 
zontal position, as shown in Fig. 2. 

At the end ofjthe channel, the plate which forms the upper 
wall is bifurcated, the ends of the bifurcations being turned 



up as shown. Between these bifurcations, reciprocates verti- 
cally a device consisting of a body, C, which tapers off in 
front to a point, D, and is" slotted obliquely and vertically, 
the oblique portion of the slot being suspended at E, and 
the vertical portion at F. The lower portion of this piece is 
a hollovy cylinder, the end of which, descending, comes just 

flush but does not enter 
the hole in the brush 
block when the bunch of 
bristles is to be inserted; 
one bunch keing put in at 
every descent of this part 
of the machine; which, 
from its resemblance to a 
hook, we shall call by that 
name as we proceed. 
As the hook rises, it forces 
its point between the pro- 
per quantity of bristlesfor 
a bunch, and as the bristles 
cannot ascend they are 
obliged to move along the 
inclined portion, E, of the 
slot in the hook, and so ar- 
rive at the bottom of the 
vertical portion, F. Here 
they are acted upon by the 
plunger, Q, Figs. 2, 3, and 
4. Th e form of this plun- 
ger is shown in Fig. 3. 
Its end has two slots, cross- 
ing each other at right an- 
gles when viewed end- 
wise. One of these slots 
receives the bunch of bris- 
tles, as shown in Fig. 3. 
The other slot (FT, Fig. 3 ) 
is only of a width to allow 
the passage of a wire 
which is destined to bind 
the bunch together and 
secure it in the block. The 
plunger is carried by in- 
genious mechanism to de- 
scend till it doubles the 
bristles into a loop at the 
middle. Other mechanism 
then unwinds the binding 
wire, I, Fig. 4, from a reel 
or spool, straightens the 
wire, passes a proper 
length through the slight- 
ly enlarged upper portion 
of the slot, H, Fig 3, and 
cuts off the length of wire 
required. The plunger 
then descends further, now 
receiving as it descends a 
rotary motion, on its ver- 
tical axis, which winds the 
wire spirally by forcing it 
into the thread of a nut 
contained in the lower end 
of the hollow cylinder, 
fastening it around the 
doubled end of the bunch 
of bristles. This spirally 
wound wire is destined to 
be a screw thread for the bunch of bristles as tho latter is 
screwed into the hole in the block, J. Fig. 4. The lower end 
of the wire acts as a tap, cutting a female screw in the hole 
of the block, which the spiral of the wire exactly fits. The 
upper cut end of the wire thread expands and engages with 
the material of the block, and acting as a pawl, prevents the 
unscrewing of the bunch, which is thus held with unequaled 
firmness and strength, so much so that to remove it from 
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very resisting material will require the block to be split. 
These operations proceed at the rate of from seventy to 
eighty bunches per minute. 

In order to bring the hole in the block exactly under the 
cone pointed hollow cylinder extending from the bottom of 
the hook, a guide, K, ia employed which descends upon the 
block while the bristles are entering one of the holes. A 
slight movement of the guide by the operator causes the 
point of the guide to engage the next hole in the series. As 
soon as the plunger rises, the guide automatically draws the 
hole it engages to the exact position required to receive the 
next bunch. 

We think the reader will agree with us that a machine, 
that performs so many distinct movements harmoniously 
and, at the same time, has nothing flimsy or weak in its con 
struction, is a masterpiece of invention, and one which is 
doubtless destined to effect a complete revolution in the im 
portant industry of brush making. By its use, the diffi- 
culty of making the bunches of uniform size and fastening 
them thoroughly in the block, as well as all other difficulties 
unsurmounted in other machines hitherto designed lo accom- 
plish the same purpose, are entirely overcome. The machine, 
although including so many movements, is extremely simple 
and compact, the space being most ingeniously economized. 
The power required is very small. The table, S, Fig. 1, upon 
which the block is held, may be inclined at any angle and 
held by the notched arc, M, so that bristles may be inserted 
in blocks of any contour or pattern. Patented April 20, 1870, 
and Dec. 27, 1870. For further information, address Wood- 
bury Brash Machine Co., 30 Cortland street, New York. 
Concerning European rights, address H. C. Covert, proprie- 
tor of the for. ign patents, 643 Broadway, New York, or care 

of H. E. Towle & Co., 20 Burige Row, London. 

» tm m 
SMELL. 



The Moniteur Scientifique contains a paper by M. Papillon 
on this subject, having reference to recent discoveries in 
chemistry and physiology. We extract from it the following : 

The seat of the sense of smell is, as we know, in the lining 
membrane of the nostrils. This membrane has a mucous and 
irregular surface, over which spread a number of nerves 
with delicate terminations. It secretes a lubricating liquid. 
By means of muscles, the apparatus of smell is dilated or 
contracted, like that of sight. 

The mechanics of smell are, simply, the contact of odorous 
particles and the olfactory nerve. These particles are carried 
by the air into the nostrils. If, on the one hand, the nerve 
is injured, or even compressed : if, on the other, the air is 
prevented from passing into the nostrils, there is an absence 
of smell. The upper part of the nostrils is the most sensi- 
tive as regards odor. The sense of smell varies much in dif- 
ferent people. Some are entirely without it. Others are 
quite insensible to certain odors, a case similar to that of 
Daltonism, in which some eyes fail to perceive certain colors. 
It is recorded of a certain priest that he perceived no odors 
but those of smoke and decayed cabbage, and to another 
person vanilla seemed quite inodorous. Blumenbach speaks 
of an Englishman who could not perceive the fragrance of 
mignonette. 

Smell is sometimes voluntary, sometimes involuntary. In 
the former case, to obtain a lively sensation, we close the 
mouth, and make a long inspiration, or a series of short and 
jerking ones Themuscles contract the orifices of the nostrils, 
and thus increase the intensity of the current of air. On the 
other hand, when we wish not to smell, we exspire through 
the nose, so as to drive away the odorous air, and inspire by 
the opened mouth. 

Smell and odors are closely connected with the phenomena 
of taste or gustation. Most savorsperceived by us arise from 
a combination of sensations of smell with those of tas.e 
There are, indeed, only four primitive and radical kinds of 
taste — acid, sweet, salt, and bitter. This may be shown 
by experiment. If we close our nostrils on tasting any sapid 
substance, the perceived taste will come under one or other 
of these four heads. Thus, when the olfactory membrane is 
diseased, the savor of food is altered. 

How do odorous substances act with reference to the mat- 
ter which separates them from the organ of smell ? Prevost , 
in 1799, showed that if an odorous body were put in a saucer 
full of water, the emanations from it agitated the molecules 
of the water visibly. These motions, of whichcamphorgives 
a very good example, have been recently studied by M. 
Liegeois. 

He found that some substances caused movements of gyra- 
tion and translation over the water surface, similar to those 
of camphor. Of this class are benzoic acid, succinic acid, and 
orange bark. In the case of others, this motion ceases very 
goon, as they become encased in an oily layer over their sur- 
face. 

He thinks these motions are due, not to a disengagement 
of gas, causing something like recoil, but to the separation 
and rapid diffusion of the odorous particles in the water. The 
fluid shows affinity for these. Similarly, a drop of oil falling 
on water sends out an infinite number of very small globules, 
which spread through the liquid, while the volume of the 
drop is not sensibly diminished. So with aromatic essences. 
Though insoluble in water, the small odorous particles tend 
to disperse themselves in it. A small quantity of odorous 
powder will thus impart perf ume to a large body of water. 

It is these same odorous molecules which are carried to 
our nostrils. And the action of water is thought by M. Lie- 
geois to assist in the formation of them. In the morning, 
when the ground is moist, and the flowers are covered with 
dew drops, there is a large exhalation of perfume, andsimilarly 
after a shower of rain. In gustation, we have something an- 
tilogous ; the saliva is fitted to diffuse the odorant principle ; 



by the motion of the tongue in the cavity of the mouth, this 
diffusion is promoted, for the surface of evaporation is en- 
larged. Now, in the same way as the small particles diffuse 
themselves in water do they diffuse themselves in air, which 
then becomes the vehicle carrying them to our nostrils. 

Some odorous substances have a very great diffusibility. 
Ambergris, newly cast on the shore, is smelt a long way off. 
Bertholin states that the odor of rosemary off the Spanish 
coast is perceptible long before the land comes in sight. The 
degree of division of the particles is in some cases marve- 
lous. A grain of musk will perfume an apartment for a 
whole year without sensibly losing weight. Haller mentions 
having kept for forty years some pieces of paper perfumed 
with a grain of ambergris, and at the end of that time they 
still retained their odor. 

It is to be noted that the odorous particles are sent out, and 
the body emitting them does not act as a center of agitation 
giving rise to vibrations. It is thus a different case from 
those of light and heat. The odor is the odorous molecule 
itself ; whereas light, as perceived, is not the luminous body. 

We cannot tell whether oxygen has some chemical influence 
on the particles, nor what kind of action takes place on con- 
tact of the particle with the nerve, whether a mechanical 
agitation or a chemical decomposition. But the distinction 
of the senses into physical (sight, touch, and hearing) and 
chemical (taste and smell) is a just one. In the latter, con- 
tact is always implied. 

An able writer has recently tried to prove a kind of music 
in odors. That is, different odors, according to him, affect 
the olfactory n» rve in various degrees, corresponding to those 
in which sound affects the auditory nerve. Thus we may 
have octaves of odors. He enumerates various substances 
that produce the same impression, bat in different degrees ; for 
instance, these four, almond, heliotrope, vanilla, and clematis. 
By combination he obtains semi odors, corresponding to semi- 
tones : forinstance.a rose with a geranium. He points out prin- 
ciples of harmony in perfumes corresponding to those in col- 
ors, and thinks it possible to produce a desired perfume from 
a mixture of others. 

The theory is ingenious and worthy of attention, but it is 
open to grave objections. For the harmony in colors and 
sounds depends on exact numeric il relations, which may be 
accurately determined ; whereas, in the case of smell, the 
criterion is capricious and uncertain, and it is not possible to 
reduce to formula what our sense reveals. 

There are many cases of hallucination as regards smell, 
united, generally, with insanity on other points. Lunatics 
have been met with who constantly complained of a fetid 
odor ; others rejoiced in the moet delicious, though imaginary, 
perfumes. M. Lelut tells of a patient, in the Salpetriere, who 
was continually troubled with the smell of dead bodies, which 
she thought to have been buried in the establishment. 

Capellini mentions the case of a lady who could not bear 
the smell of a rose, and fainted one day when a friend came 
in with one in her hand. Many other instances could be given. 
It seems to be well authenticated that in lunatic asylums 
these delusions as to smell are very frequent. 

The intensity and delicacy of the sense of smell vary in 
different individuals and races. In some it is wonderfully 
sensitive. Woodwart tells of a woman who predicted storms, 
several hours in advance, from the sulphurous odor (due to 
ozone probably) which she perceived in the air. A young 
American, who was deaf, dumb, and blind, became a good 
botanist simply by the sense of smell. It is, however, in 
some of the lower animals that we find the sense most highly 
developed, ruminants, pachydermous animals, and above all, 
carnivorous mammifers. Smell is, with some of them, like 
an eye, which sees objects, not only where they are but 
where they have been. The keen scent of the dog is well 
known. 

Humboldt mentions that when, in his travels in South 
America, it was desired to attract condors, all they had to do 
was to slaughter an ox or a horse, and in a short time the 
odor attracted a number of these birds, though none were 
visible previously. Of birds, waders have the largest olfac- 
tory nerves, and their sense of smell is most highly devel- 
oped. 

The olfactory organ in reptiles is large. Fishes also have 
an olfactory membrane, and fishermen have observed that 
they are driven away when certain odorous substances »re 
thrown into the water. Sharks and other voracious fishes 
often gather from great distances when a carcass is thrown 
into the sea. Crustaceans are not insensible to emanations 
which come in contact with their olfactory fibers. 

Entomologists say that the sense of smell in insects is very 
subtle, but it is difficult to determine the seat of it. When 
meat is exposed in the air, flies soon appear in great numbers, 
though none were seen before. The carcases of animals left 
on the ground attract hosts of insects, which find nourishment 
in them, and deposit their eggs. This will often happen 
when the object is concealed, so that their search cannot be 
guided by sight. 

The flower of the cuckoo fruit gives forth a fetid odor, and 
a number of flies and other insects are often seen moving 
about on the corolla, in search, it is said, of decayed matter, 
from which, they imagine, the odor proceeds. 



How Long should a man Stick to his Engine? 

A correspondent of the Locomotive Engineers' Journal, writ- 
ing from Rutland, Vt., speaking of the duty and extent of 
the responsibility of an engine man in case of accident, says : 

" Where an accident takes place, such as going down the 
dump or colliding with another train — abridgemay be gone, 
a culvert washed away — he may see the fatal leap ; I ask you, 
thinking your experience is worth as much as mine, would 
there be anything heroic for me to stand on the foot board 



and plunge with my engine into certain and dreadful 
death? Is there anything brave about it? Have you no 
responsibilities here on earth, no matter if you have ten cars 
loaded with passengers that must follow the engine as the 
case may be? Now I consider an engineer's responsibility 
ceases, in such cases, when he has sounded his whistle prop- 
erly and reversed his engine, opened his throttle, pulled open 
his sandbox. He has done his whole duty to God and man 
as far as he can to stop the train, and if he has time and op- 
portunity, if he is true to himself, he will try to get off and 
not go down to the bottom calling for brakes. Many engineers 
go down and collide and are killed, for the reason they do 
not have time after doing their duty. I never should feel as 
if a man was fit to run an engine if he had not courage to do 
his whole duty. Bat after he h is stood to his post and done 
all that has been put into his hands to do, then I say he 
is a man that will try and save his own life." 

Two miles of Track Laid in One Night. 

The new Baltimore and Potomac Railway, which Colonel 
Thomas Scott and the Pennsylvania Central are now build- 
ing as a rival to the Baltimore and Ohio, a through line be- 
tween the East and Washington, was completed through to 
Baltimore last week in a novel and characteristic manner. 
The opponents of the road, having failed in all other expedi- 
ents, had determined to get out an injunction to prevent its 
passage tkrough Baltimore. Their project becoming known 
to the officers of the company, all hands — some 300 — were 
massed from all along the line, and, as soon as the court ad 
journed on Monday, work was began in earnest in construct 
ing the road and laying the track through the city. Night set 
ting in, they were retarded a little ; but the moon soon came 
out, and they went on the same as ever. At twelve o'clock, 
nearly half the track was completed, and the men, tired and 
hungry from their excessive labor, pitched into four wagon 
loads of provisions, that had been brought along, with a fine 
relish. Work was renewed with vigor, and before nine 
o'clock in the morning — the time when it was supposed the 
injunction was to have been made — the last spike had been 
driven. The distance of the track laid was about two miles, 
and crossed three streets, Calverton Road, Franklin and 
Townsend. At the two latter, double tracks were laid. The 
hands belonging on the lower section of the road embarked 
on the train for their quarters, and they moved off amid a 
chorus of yells and screaming of engine whistles. 

Improvement in Street Watering, 

An official trial lately took place at Hyde Park Corner, 
Knightsbridge, Eng., of the system for watering streets, pub- 
lic parks, and market gardens, patented by Messrs. Isaac 
Brown & Co., Edinburgh. The patented apparatus was shown 
upon the drive at the east end of Rotten Row, Hyde Park, 
and upon one of the large enclosed flower plots, which has 
been fitted with it by order of Mr. Ayrton, her Majesty's First 
Commissioner of Works. In one of the illustrations of the 
new mode of road watering, one and one half inch lead pipes 
ara laid along close to each kerb stone, these subordinate 
pipes being supplied from the mains. At intervals of about 
two feet apart, the pipes are drilled with small holes of from 
a sixteenth to a thirty second of an inch, in groups of three, 
each of which is pierced at a different angle. These aper- 
tures from the pipes command the complete road, which at 
the place where they are exhibited is about nineteen yards 
wide. The water is, of course, supplied under pressure, with 
a head of about 100 feet, and a shower of a quarter of a mile 
in length can be commanded with a one and one half inch 
pipe. The other experiment for road watering was by a 
central pipe in the middle of the road, which throws its jets 
towards the kerb stones. The pipes are protected by shields, 
and provision is made for the surface water being sent past 
the sides of the pipe to the bottom, where it finds a passage. 
The central pipe is of course upon the crown of the road, and 
is protected by an asphalt covering. An apparent objection 
may be that the small apertures may get choked up by the 
debris of the roads. In practice, however, this is found not 
to be the case, as the pressure of the water, when it is put 
on, keeps the drilled holes open. In winter, when there is 
the danger of freezing, the watering pipes are kept empty, 
which is not found to be a matter of much practical difficulty. 



The Origin of metalliferous Deposits. 

Great deposits of iron ore, says Professor T. Sterry Hunt, 
generally occur in the shape of beds, although waters hold- 
ing the compounds of iron in solution have, in some cases, 
deposited them in fissures or openings in the rocks, forming 
true veins of ore. 

The chemical history of iron is peculiar, since iron requires 
reducing matters to bring it into solution, and since it maybe 
precipitated alike by oxidation and by farther reduction, pro- 
vided sulphates are present. The metals copper, lead, and 
silver, on the contrary, form compounds more or less soluble 
in water, from which they are not precipitated by oxygen, 
but only by reducing agents, which may separate them in 
some cases in a metallic state, but more frequently as sul- 
phides. The solubility of the salts and oxides of these met- 
als in water is such that they are found in many mineral 
springs, in the waters that flow from certain mines, and in 
the ocean itself, waters of which have been found to contain 
copper, silver, and lead. Why then do not these metals accu- 
mulate in the sea, as the salts of soda have done during long 
ages ? The direct agency of organic life again comes into 
play, precisely as in the case of phosphorus, iodine, and pot- 
ash. Marine plants, which absorb these from the sea water, 
take up at the same time the metals just named, traces of all 
of which are found in the ashes of sea weeds. Copper, 
moreover, is met with in notable quantities in the blood of 
many marine molluscous animals, to which it may be as ne- 
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cessary as iron is to our own bodies. Indeed, the blood of 
man and of the higher animals appears never to be without 
traces of copper as well as iron. 

Water, as we have seen, is a universal solvent, and the 
matters which it may bring and deposit in the fissures of the 
earth are very curious. There is scarcely a spar or an ore to 
be met with in the stratified rocks that is not also found in 
some of these veinstones, which are often very heterogene- 
ous in composition. In some veins we find the elements of 
limestone or of granite, and these often include the gems, 
such as amethyst, topaz, garnet, hyacinth, emerald, and sap- 
phire ; while others abound in native metals, or in metallic 
oxides or sulphides. The nature of the materials thus depos- 
ited depends very much on conditions of temperature and of 
pressure, which affect the solvent power of the liquid, and 
still more upon the nature of the adjacent rocks and of the 
waters permeating them. 

We are apt in explaining the appearances of the earth's 
crust to refer the formation of ore beds and veins to some 
distant and remote period when conditions very unlike the 
present prevailed, when great convulsions took place and 
mysterious forces were at work. Yet the same chemical and 
physxal laws are now, as then, at work ; in one part dissolv- 
ing the iron from the sediments and forming ore beds, in an- 
other separating the rarer metals from the ocean's waters, 
while in still other regions the consolidated and formed sedi- 
ments are permeated by heated waters, to which they give up 
their metallic matters, to be subsequently deposited in veins. 
These forces are always in operation, rearranging the chaotic 
admixture of elements which results from the constant 
change and decay around us. The laws which the First 
Great Cause imposed upon this material universe on the first 
day are still irresistibly at work fashioning its present order. 
One great design and purpose is seen to bind in necessary 
harmony the operations of the mineral with those of the veg- 
etable and animal worlds, and to make all of these contrib- 
ute to that terrestrial circulation which maintains the life of 
our mother earth. 



PHENOMENA ASSOCIATED WITH A HYDKOGEN FLAME 



Phenomena of much interest, and possibly of future use- 
fulness, are associated with the combustion of ordinary hy- 
drogen. 

1. To study these phenomena free from disturbing causes, 
three things should be attended to, although the effects to be 
described can be obtained without any special precaution. 
(1) The gas must be stored and purifled in the ordinary way 
namely, by passing into a glass holder through a solution of 
potash, and then through a solution of perchloride of mercu 
ry or nitrate of silver. (2) From the holder, the gas must be 
led through red or black india rubber tubing to a platinum 
or, better, a steatite jet. (3) And then the gas should be 
burnt in a perfectly dark room, and amid calm and dustless 
air. 

2. In this way, the flame gives a faint reddish brown color, 
invisible in bright daylight. Issuing from a narrow jet in 
a dark room, a stream of luminosity, more than six times the 
length of the flame, is seen to stretch upwards from the 
burning hydrogen. This weird appearance is probably caused 
by the swifter flow of the particles of gas in the center of the 
tube. The central particles as they shoot upward are pro 
tected awhile by their neighbors; metaphorically they are 
hindered from entering the fiery ordeal which dooms them 
finally to a watery grave. Dr. Tyndall has shown that the 
radiation from burning hydrogen is hugely ultra-red, and 
moreover, that it has not the quality of the radiation from an 
elementary body like hydrogen, but practically is found to 
he the radiation from molecules of incandescent steam. So 
that, except at its base a hydrogen flame is a hollow stream of 
glowing water raised to a prodigious heat. 

8. Bringing the flame into contact with solid bodies, in 
many cases phosphorescent effects are produced. Thus, al- 
lowing the flame to play for a moment on sand paper and 
then promptly extinguishing the gas, a vivid green phosphor- 
escence remains for some seconds. The appearance is a 
beautiful one, as a luminous and perfect section of the hol- 
low flame is depicted. Similar phosphorescence is produced 
by the flame on white writing paper, or on marble, or chalk, 
or granite, or gypsum, etc. But no such effect is produced 
by coal gas, or oletiant or marsh gas. It is evidently a ques- 
tion of temperature, as oxygen driven through coal gas shows 
the phosphorescence well. 

Far exceeding in generality the effect just noticed is a 
really magnificent blue image of the flame that starts up on 
almost every substance with which the flame is brought 
into contact. I have already drawn attention to this effect 
in the Philosophical Magazine for November, 1805, and the 
same effect has more recently formed the subject of a me 
moir, presented to M. Wurtz, of the Paris Academy of 
Sciences, the author of that paper evidently being unaware 
that the subject had already been investigated by myself. 

Tbe appearance is as follows: When the hydrogen flame 
is brought either vertically or sideways, say upon a white 
plate or a block of marble, there instantly appears a deep 
blue and glowing impression of the exact size and shape of 
the hollow flame. The moment the gas is extinguished, or 
the flame removed to the slightest distance from the solid, 
the effect as instantly ceases. If the flame be brought suc- 
cessively to the same spot on the solid, the effect grows 
fainter and finally vanishes, but instantly reappears upon an 
adjoining portion. 

Other combustible gases, such as carbonic oxide, or marsh 
gas, or olefiant, or coal gas, do not yield this effect, nor does 
any lamp flame, luminous or otherwise ; nor is it obtained in 
the oxidizing flame of an ordinary blowpipe; but it is im- 
perfectly produced in the reducing flame when coal gas is 



used ; it is not seen when oxygen is driven through coal gas, 
unless the latter be in excess; and it is poorer and vanishes 
more quickly with the oxybydrogen flame than with hydro 
gen alone. This blue luminosity is therefore, not a question 
of heat, but some property depending either on (a) the chem- 
ical nature of hydrogen, or on (5) the physical effect of its ra- 
diation. At first I thought it was the latter, and that it was 
a new form of fluorescence, so closely did it resemble those 
phenomena. But after a weeks' incessant experimenting, 
the true cause was hunted down and found to be dependent 
on the former effect (a), and in every case ultimately due to 
the presence of sulphur. A chemically clean body, or a 
freshly broken surface, did not show the blue coloration ; but 
after exposure for a short time to the air of London, the sub- 
stance invariably yielded the blueness; this, however, was 
not the case when the clean surface was covered by a shade, 
or exposed to the air of the open country. The combustion 
of coal gaa and coal fires yields sulphate of ammonia, a body 
often deposited in acicular crystals in the glass tube in a 
laboratory. Sulphate of ammonia is decomposed by a hydro- 
gen flame, and when that salt is brought into contact with 
burning hydrogen, it permanently yields the blue colores- 
cence. Hence this body is the main source of the blueness 
seen whenever a hydrogen flame comes into contact with 
glass tubes or a dirty surface. The effect must repeatedly 
have been seen by every one who has experimented on sing- 
ing flames. 

When the blueness, as is bo often the case, is seen tinging 
the flame itself, without contact with any body, the sulphur 
is derived either from the vulcanized tubing, the dust of 
which is taken up by the passing gas, or, if the hydrogen be 
burnt from tbe bottle generating it, the blueness is due to 
the decomposition *f the sulphuric acid spray, as will be 
shown further on. 

As achemical re-agent for detecting sulphur, the delicacy 
of a hydrogen flame is extraordinary. This fact was esti- 
mated as follows : Pure precipitated silica yields no blue- 
ness with the flame; 500 grains of silica were intimately 
mingled with one grain of milk of sulphur. Less than 
onehundredth of a giain of this mixture was thrown on the 
surface of pure water or placed upon chemically clean plati- 
num foil. The water is best, but in either case the blue color 
(absent before) now shot forth on bringing the hydrogen 
flame down. Tried again and again with fresh portions, the 
effect was very evident, but quickly vanished. The sulphur 
in a similar portion of the mixture could not be detected 
chemically by nitro prusside of sodium. The wonderful sen- 
sitiveness of the flame may be still better eeen in another 
way. Immediately after washing, the fingers show no color 
when brought for a moment into the flame, but if a white 
india rubber tube be touched ever so lightly, the fingers not 
only show a vivid blueness, but for some time any clean ob- 
ject touched by them, such as platinum foil, shows traces of 
sulphur by the appearance of the blue coloration with the 
flame. A. block of melting ice continually weeps itself free 
from dust, and thus presents an excellent surface upon 
which to try the foregoing experiment. Or a plate of plati- 
num, after heating to redness, may be written over with a 
stick of sulphur. If kept covered, the invisible letters may 
long after be traced out by sweeping the hydrogen flame over 
the surface of the platinum. 

Examined through a prism, the blueness derived from any 
source shows blue and green bands, similar to the spectrum 
of sulphur, but I have noticed also a red band. This mode 
of obtaining a sulphur spectrum suggests further inquiry 
White marble smeared over with a bit of sulphur, or with 
vulcanized rubber tubing, is a convenient source for obtain- 
ing the effect at pleasure. 

Some sulphates and sulphides show the blueness with the 
flame, and are evidently composed by the hydrogen. Thus 
sulphate of soda gives no blue appearance, while sulphate of 
ammonia, or alum, does. 

Various liquids were tried in contact with the flame. Sul- 
phuric acid was very notable. Here a magnificent blue 
effect was observed. For persistence and brilliancy of the 
of the color, this experiment leaves nothing to be desired ; 
the spectrum is very fine. If the liquid is in a glass dish 
when the flame is brought vertically down, the blueness 
lights up the glass in a lovely manner. 

0. But the presence of sulphur is by no means the only 
body that a hydrogen liame reveals. The least trace of phos- 
phorus is detected by the production of a vivid green light. 
It is striking to notice the wonderful sub division of matter 
in these experiments, and how an immeasurable trace of an 
element can evoke pronounced and disproportionate effects. 

Might not this ready detection of minute quantities of sul- 
phur and phosphorus be of use in the manufacture of iron? 
And might not hydrogen introduced into the molten metal be 
employed for the removal of these great enemies of the iron 
woiker? I speak ignorantly. 

7. Among the range of substances I have tried, tin was 
was found to yield the most conspicuous effect, after the 
bodies named. A fine scarlet color is almost instantly pro- 
duced when the hydrogen fiame is brought into contact with 
tin or any alloy of tin. Tin is somewhat volatile, and its 
spectrum is rich in red rays. The tin must be clean; or the 
sulphur blue, which is much brighter, will mask the effect. 
A charming experiment may be made by partially scraping 
a Boiled surface of tin ; the blue and the scarlet colors mingle 
and a lovely purple is the result. When a trace of phos- 
phorus is present, there may be obtained a green belt encir- 
cling a rich blue, then a purple zone, and finally a glow- 
ing scarlet at the root of the flame. These colors, it must be 
remembered, are not imparted to the flame, but reside on the 
surface of the body which the flame touches. And where 
the combustion of the hydrogen is complete, as in the upper 



part of the flame, or in the luminous stream referred to (3), 
these effects are not produced: they are best developer! at 
tbe root of the flame. 

8. Passing from liquids and solids, I next tried gases in 
contact with the flame of hydrogen. Many gases imparted a, 
color to the flame, but here the effect was different to that 
previously noticed. The whole flame was tinged with the 
color imparted to it. A mere trace of hydrochloric acid gas 
imparts a reddish brown to the flame ; ammonia gas gives a 
yellow, and burns freely. It is striking to note the combus- 
tion of ammonia gas rising from an unstopped bottle that 
contains the usual solution and which is placed below the 
flame. 

But carbonic acid gas yields the most striking result in 
contact with the flame. A pale lilac tinge is instantly pro- 
duced by a stream of this gas. This, I imagine, is due to the 
decomposition of the carbonic acid by the hydrogen, and the 
production and combustion of carbonic oxide. For it is at 
the lower part of the flame that the effect is most marked. 
One per cent of pure carbonic acid, admitted to a jar of air, 
can be detected on holding the jar over the flame. The 
breath, of course, shows the effect most strikingly. 

9. Here then is an eminently practical method of noting 
the presence of vitiated air in rooms or public buildings. A 
continuous hydrogen apparatus might be employed with a 
wash bulb attached. The (lame might be burnt from a brass 
burner or lava jet, plae-d within a blackened tin cylinder. 
Opposite the flame a hole might be pierced in the cylinder 
a»d closed by a lens for better viewing the flame within. 
As soon as the atmosphere in a room becomes unpleasantly 
vitiated, the flame would indicate the fact by its changed 
color. A similar apparatus might likewise be employed by 
miners, in metal mints as a warning against impure air, and 
in coal mines as a detector of fire damp. In this latter ca.se 
the ends of the cylinder could be covered with wire gauze. 

Irrigation Canal of tlie Rhone. 

The proper irrigation of the four departments of France, 
the Drome, Garde, Herault, and Vaucluse, has been for many 
years under consideration, and at last the Minister of Public 
Works has granted a credit of small amount forthe necessary 
preliminary steps to he taken to carry out the plans of M. 
Aris'ide Dumont, Engineer in Chief of Fonts et Ghaussees, 
who proposes to cut a canal for irrigation from the Bhone, 
at Condrieu, to Mornas. 

The length of the canal from its source to Mornas will be 
about one hundred and tw.-lve miles ; all the towns by which 
it passes can be supplied with water, and it is anticipated 
that many new factories will spring up in consequence. 
From a reservoir at Mornas, the canal passes to the right 
bank of the Rhone by means of a siphon aqueduct. After 
passing Uyes through a tunnel more than three miles long, 
it reaches Montpellier at the hight of 180 feet above the level 
of the sea, irrigating the whole of the environs of this town 
by means of numerous channels which will distribute the 
water over the vast plains, which suffer terribly and frequent- 
ly from drought, that lie between Montpellier and the sea. 

The amount of water to be taken from the Rhone at its 
lowest level is set down at 83 tuns per second, but during: 
about half the year the volume will be increased to 40 or 45 
tuns. 

The distribution is calculated in the following proportions ; 
20 tuns for agricultural irrigation, 10 for irrigation in the 
vicinity of towns, and 3 tuns for evaporation and loss. 

The great importance of this canal consists in the fact that , 
while in the summer all the other rivers in the South of 
France are nearly dry, the Rhone, being fed by the snow and 
glaciers of the Alps, pours a grand stream into the sea, which 
would make the fortune of agriculture. At extreme low 
water, this noble river passes Lyons at the rate of 235 tuns 
per second, Tournon at the rate of 310 tuns, Valence at 
410, Avignon at 450, and Beaucuire at the rate of 530 
tuns per second. At average states of the river, the flow at 
the spot where the canal is to commence is equal to more 
than 600 tuns per second; there is little fear then of ex- 
hausting such a supply as this, and it is asserted that the 
abstraction of the volume of water above named will have 
no effect, even upon the shallowest parts. 

The estimated cost of this important work is equal to ten 
millions of dollars for the formation of the canal and its 
distributing conduits, and the time required for its execution, 
is three years. 

The great hight of the source of this proposed canal 
will allow the iirigation to be carried to poor dry lands 
on the slopes of the hills, and thus greatly increase their 
value and the author of the plan sets down the increased 
value of such lands at about sixty dollars. 

Grand as this scheme is, there is nothing extraordinary or 
even novel in it ; the canal of the Muzza takes 77 tuns of 
water per second from the Adda, and the grand canal of the 
Techino, 48 tuns p&r second from that river. 

The great quantity of water proposed to bo takon from the 
Rhone will require the canal to be very little larger thaa 
an ordinary one for navigation. 

Restoring Waste Rubber. — Among the recent patent 
extensions is that of Baschnagel's patent of 1858, for restor- 
ing waste vulcanized rubber. The invention consists in sub- 
jecting the old rubber to a heat of from 150° to 600° F, either 
with or without immersion in water or other cooling liquid. 
This process so restores the qualities of the gum that it can 
be used again in the manufacture of rubber goods. 



The density of the four satellites of Jupiter has been as- 
certained to be nearly fifty per cent greater than that of the 
planet itself. 
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CINCINNATI. 

In the city of Cincinnati we are afforded an excellent ex- 
ample of the rapid rise and growth of our Western towns. 
In the year 1800, four hundred people were settled there, in 
a small straggling, unpromising village, and surrounded by 
an uncultivated wilderness. 

Great natural advantages a'ttach to the site, which is pe- 
culiarly favorable to commerce and health. Lying on a nat- 
tural plateau nearly twelve miles in circumference, which is 
surrounded by hills three hundred feet high and through 
which the Ohio river flows, it affords a large variety of posi- 
tion and scenery, while 
the situation of the city 
enables it to collect 
within itself the raw 
material of mines and 
forests, and other pro- 
ductions of a large ex- 
tent of surrounding 
country, and to redistri- 
bute them after they 
have undergone the pro- 
cess of manufacture or 
been otherwise prepared 
for market. 

It was estimated, in 
1859, that the river im- 
ports and exports must 
have reached nearly 
$100,000,000,andthepre- 
gent increased prosperi- 
ty of the city is per- 
haps best evidenced in 
the number of its pub- 
lic schools, libraries, etc., 
and the development of 
a taste forimproved ar- 
chitecture, all of which 
have been much aided 
by the great liberality of 
its own private citizens. 
Among the benefactors 
are numbered Messrs. 
Davidson & Probasco, 
the well known mer- 
chants. That they have 
assisted the advance- 
ment of their city with 
no stinted bands, is 
proved by the present 
they have lately made 
of the magnificent foun- 
tain shown in our illus- 
tration. 



wooden rails remain in at least as good a condition in winter 
as iron ones ; and with the use of the snow plough, there 
need be no check to the traffic, even when the snow lies on 
the ground to a depth of 3 or 4 feet. 



Screw Propeller. 

An improvement in the design and construction of the 
blades of screw propellers, for steam vessels, has lately been 
patented by Hermann Hirsch, London. 

This is intended to remedy the great vibration, produced by 
ordinary screw propellers, by obtaining the best effect in con- 
verting the force given out in rotation into a pressure direct- 



Mr Gregory has collected in his work the claims of all the 
patents for sewing machine attachments to January 1, 1872, 
(nearly 400), has given a description of each, with the claims 
in force, with a photo-lithographic drawing, and has also 
added rejected cases open to public inspection January 1, 
1872, and English patents on like subjects. This compila- 
tion, the first of its kind, has been prepared with much care, 
and will prove a most valuable work for persons in any way 
connected with sewing machines, either as attorneys, manu- 
facturers, inventors, or dealers. Price $25. 



Wooden Railways 

The substitution of 
timber for iron perma 
nent way, wh'ch consti- 
tutes the great feature 
of the Canaoian wooden 
railways, is due to Mr. 
•J. B. Hulbert, an Amer- 
ican engineer. After a 
short line, 6 miles in 
length, had been built 
and worked for a consid- 
erable time, another was 
commenced 47-J miles 
long, between Carthage 
(New York) and Harris- 
ville, and was opened 
for traffic in 1868. 

In addition to this, a 
third line was laid down 
in Canada, in the pro 
vince of Quebec, and 
known as the Quebec 
and Gosford wooden 
railway. This line is 
36 milea long, but next 
next year its extension for 100 miles is intended 




FOUNTAIN PRESENTED TO THE CITY OP CINCINNATI. 



Another, 

the Sorrel, Drummond, and Arthabasca Counties railway, 60 
miles long is finished, and several short branches are about 
to be made next spring, whilst the Levis and Kennebec 
wooden railway, in the province of Quebec, is in progress. 
This line will also be 60 miles in length, wLh 40 miles of ex 
tension to be made at a future time. 

Tne traffic upon all of these lines is of course very light, 
and would not have warranted the con-truction of the cheap- 
est po Bible form of railway in which iron permanent way 
was employed ; nevertheless three through trains a day are, 
on an average, run over the railways already opened, and 
Carry passengers and freight at least equal to wnat is con- 
veyed over mauy lines upon woich a large construction capi 
tal has been exp. nded. Moreover, a lair speed, varying from 
18 to 20 miles an hour for passenger trains, and from 12 to 
16 miles for freight trains, can always be secu'ed, and the 
amount of adhesion with the 30 tun engines now running, 
is sufficient to take any required load up the gradients 
which are severe. Thus on one of the lines, where 20 tun en 
gines are employed, from 60 to SO tuns can be taken up 
gradients of 1 in 60, whilst there is no difficulty, on far steep- 
er inclines of 1 in 21, in takiog up 20 tun trains with engines 
weighing 14 tuns. Experience has also shown that the 



edinthe line of the axis, so as to produce a maximum 
amount of longitudinal pressure as useful effect for propul- 
sion. To obtain suGh maximum of useful effect, the im- 
proved screw propeller, or each blada of the same, is so 
curved that the direction in which the water yields will be a 
direction converging from the periphery of the blade towards 
the axial line of the propeller ; and consequently opposed to 
the centrifugal action which the rotary motion of the blades 
tends to impart to the water. Thus this curvature of the 
blade counteracts the centrifugal action, and so utilizes for 
propulsion the power that would otherwise be wasted. 

The effect will be to drive the water in a cylindrical col 
umn aft in an axial direction relative to the screw, thereby 
producing the most dirt-ct and economical application of the 
power applied to the propeller, and at the same time avoid - 
ing vibration and increasing the efficiency of the rudder by 
surrounding it with a column of unbroken water, thrown di 
rectly against it with considerable velocity. 



The Sewing machine and Its Attachments. 

We have just inspected an advance copy of a book entitled 
"Sewing Machine Attachments," published by G. W. Gre- 
gory, Esq . Examiner of Sewing Machines and Textile Manu 
factures, United States Patent Office, Washington, D. C. 



The Prospective Supply ot Pig Iron. 

While there is, nat- 
urally, some diversity 
of opinion with re- 
gard to the probable 
course of the iron mar- 
ket within the next 
twelve months, we 
think it safe to con 
elude, from all indi 
cations, that both pro- 
duction and con sump 
tion will show a 
marked increase be- 
fore the end of anoth- 
er year. Owing to 
the present scarcity of 
iron in the market, 
and the high price de- 
manded and obtained 
by the furnaces, there 
is, just now, a tempo- 
rary falling off in the 
consumptive demand ; 
this is particularly 
noticeable in the case 
of rails, the high price 
of iron having forced 
many of the rail mills 
to suspend operations, 
because rails cannot 
now be marketed at 
remunerative prices, 
since, as compared 
with pig iron, they 
are relatively cheap. 
There has also been a 
noticeable curtail- 
ment of consumption 
in other ways, but 
this cannot be other 
than temporary. Iron 
is an article in which 
there can be no econ- 
omy of consumption. 
Just so much is need- 
ed, and if it is not 
supplied this year, it 
must be next year. If 
we build a less mile- 
age this year because 
rails are high.we shall 
make the more rapid 
progress when rails 
become cheaper. 

Thus, while the con- 
sumption may fluctu- 
ate from year to year, 
the percentage of in- 
clease must be and 
will be maintained. 
It need notbeinferred, 
therefore, that be- 
cause there is j ust now 
a curtailment of con- 
sumption, there is less 
encouragement to in- 
crease the supply 
than when the inquiry 
was more active, the 
consumption greater, 
and the supply more abundant. On the contrary, the fact 
that consumers are now compelled to limit their purchases, to 
the supplying of their immediate and imperative require- 
ments, gives assurance of a greater and more pressing de- 
mand in the immediate future ; and no better opportunity 
was ever offered for starting new furnaces, wherever coal 
and iron can be had, than that which now presents itself. 
Great as it was last year, the consumption of iron in the Uni- 
ted States is capable of indefinite expansion. — Iron Age. 



A New Light.— At a recent meetiug of the Inventors. 
Institute, Mr. M. M. Harris, member of the council, in the 
chair, Mr. Carl Molchin, a native of Hamburg, exhibited 
lamps burning a new compound oil to be used for lighting 
purposes, which was found to afford a steady, even light, very 
closely approximating in power, clearness, brilliancy, and in- 
tensity to the electric light, at a cost somewhat less than that 
of colza oil. It resulted from experiments made with this 
oil, burnt in a moderator lamp, that a light of 171 spermaceti 
candles was obtained. This light is considered as very valua- 
ble for light houses, railway signals, railway carriages, and 
other purposes, and received the hearty approval of those 
present at the meeting, opinions being expressed that its use 
would mark a new era in artificial light. 
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CARRIAGE WHEEL. 



The great difficulty in effecting real improvements on the 
ordinary carriage wheel has lain in the seeming impossibili- 
ty of retaining the elasticity which is so great a point of ex- 
cellence in the common wheel. Mr. James O'CoDnor, of Jack- 
son, Mo., has invented and lately patented an improved wheel 
which appears to overcome this difficulty. Our engraving 
illustrates the invention. 

The first object the inventor had in view was to prevent 
the spokes working loose when subjected to lateral strain, 
which sometimes gives rise to serious accidents. This is ac 
complished by working the mortises in the 
hub of a double dovetail form, as shown at 
A. Fig. 1, and by shaping the tenons on the 
spokes to correspond, as shown at B, Fig. 4. 
The tenons are made slightly larger than 
the mortises, so as to fit tightly. In the 
common form of joint, the whole force of 
any lateral strain is exerted on the end walls 
of the mortises, and if the tenon is shrunk 
in the least, it easily works loose. In the 
form shown, the sides of the dovetails are 
made to bear a great part of the lateral 
strain as well as the end walls, which of 
course renders the hold on the spoke much 
more stable. The shoulders of the spokes 
rest on the hub on the divisions between the 
mortises, and may be slightly beveled so 
that they may fit close to and support each 
other, as shown in Fig. 2. The strength of 
this joint in resisting lateral strain has been 
experimentally compared with that of the 
old, and found to be as seven to one. 

The second part of the invention consists 
in forming the hub band with a shallow 
groove in its inner face, as shown in the 
sectional view of the same, at C, Fig. 3, and 
in puttiDg the bands on to the hubs after the metal of which 
they are composed has been heated. As the metal shrinks 
in cooling, it becomes imbedded in the wool on each side of 
the groove, and thereby forms a rib on the hub which fits into 
the groove. The bands are thus very securely fixed on the 
hub and remain so under all ordinary circumstances. 

It is claimed that the elasticity of the common wheel is 
attained in this improvement, together with an increase of 
strength and durability, a»d a beauty of form, which gives 
it great superiority over the former. The mode of construc- 
tion will apply admirably in heavy work, as the larger the 
surface of the tenon is, the greater will be the strength gained. 

For information regarding rights to manufacture, Messrs. 
O'Connor & Davis, of Jackson, Cape Girardeau Co., Mo., may 
be addressed. 



The inventor and patentee, Mr. Thomas Shanks , is willing 
' to dispose of the whole or part of his rights, aDd further in- 
I formation on the subject may be obtained by addressing him, 
corner Lombard and Sharp streets, Baltimore, Md. 



Tunnelling by Diamond Boring Machine. 

The diamond boring machine, of the company of which 
Captain Beaumont, R. E., M. P., is chairman, has been achiev- 
ing great triumphs in the Cleveland district, in Lancashire, 
Cumberland, and other northern counties where it has been 
employed in " prospecting " for coal and ironstone. At 
i Stanghow, in Cleveland, the borer recently reached a depth 
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BRICK AND MORTAR ELEVATOR AND DISTRIBUTOR. 

Our engraving represents a machine of considerable value, 
for building purposes, which is designed more especially to 
supersede the labor of hod carrying. By its means the bricks 
and mortar are raised to the required elevation and 
then distributed among the laborers for use. 

The plan, construction, and operation of the ma- 
chine will readily be understood from an exami- 
nation of the engraving. A frame, containing 
the driving drum, etc., is secured in position on 
the ground, and a second frame, which carries a 
shaft and pulleys corresponding with the drum, is 
secured on the scaffold or platform to which it is 
intended to have the bricks and mortar elevated. 
The drum below and pulleys above are connected 
by endless chains, the links of which fit between 
and engage with lugs which project from the faces 
of the drum and pulleys, in such a manner that no 
slip ,can take place. To these endless chains are 
attached buckets which carry up the bricks and 
mortar. The upper pulley shaft is geared in an 
appropriate manner to a drum which drives the 
distributing apparatus. This latter consists of the 
drum mentioned and another, which are placed 
at any required distance apart, and upon which is 
run an endless band by which the bricks and mor- 
tar are carried aloDg. The band is composed of 
boards placed side by side and hinged together. 

The operation of the machine is as follows : 
Upon the driving drum being operated by the 
winch, the buckets of the elevator, which are filled 
by the attendant laborers, are carried up. At the 
same time the rotation of the upper pulley shaft 
sets the drum of the distributing apparatus in 
motion, and the endless belt is kept moving from 
one side of the building to the other. When the 
full buckets arrive at the top, they are necessarily turned 
over by the action of the machinery, and deposit their con- 
tents on the moving belt beneath. A wide board is placed 
behind the belt at this point, which prevents either bricks 
or mortar falling over, and in front the descending buckets 
are made to pass so close to a kind of scraper set there asto 
insure their contents being lodged on the belt. The bricks 
and mortar are carried by the belt across the building, and 
are thus distributed among the workmen. A barrier is placed 
across the belt, as shown, to arrest the progress of the load 
and prevent any part of it being carried over the end drum. 

The machine is also particularly useful in taking the ma- 
terial out of cellars while they are being dug, in which case 
it may be made to dump it directly into a cart. There is no 
do'ubt that wherever its services can be employed it will 
prove itself a great lab'o'r saver. 



O'CONNOR'S CARRIAGE WHEEL. 

of 689ft. in two months ; that could not have been got at in 
less than two years by hand labor. The borer is now em- 
ployed at the Clifton tunnel on the Bristol Port and Channel 
Dock Railway. The tunnel, which is under Durdham Downs, 
is more than a mile long, and through hard mountain lime- 
stone. The heading is 10ft. by 8ft., into which the machine 
drills six holes of about 4ft. deep at a time. A core of about 
an inch diameter is brought out of each boring, showing ex- 
actly the material gone through. The drills made from 180 
to 200 revolutions per minute, and advance about 2 inches in 
that time. The outside diameter of the boring is about 2 
inches. Hand labor was employed at first in drilling the 
heading. It has been ascertained that the machine advances 
at about five times the speed that could be attained by as 
many men as could find room to work. The drill holes are 
in perpendicular rows, and the first blast is a wedged shaped 
piece taken out of the middle of the section. Dynamite is 
employed for blasting, and is found to answer the purpose 
admirably. The machine is so constructed that the drills 
command every part of the face of the heading, and the 




Paper Shields. 

The possibility of employing paper as a material for the 
armor plating of vessels occupied the attention of many more 
or less ingenious inventors when the revolution in the con- 
struction of heavy artillery brought with it the necessity for 
a total change in the science of naval defence ; but, in this 
country at least, no successful results have been attained, 
and the advocates of these schemes have allowed them to 
drop, in common with many others who, even more imagi- 
native and less practical, have from time to time proposed to 
protect the sides of ships with all kinds of foreign bodies, 
varying from cotton bales to sugar caneB, and more recently, 
as we have lately seen, with cork. 

On the Continent, however, and especially 
in Italy, the idea that properly prepared fab- 
rics may be employed successfully as armor 
plating material has never been abandoned, 
and so early as 1860, Signor Muratori, a colonel 
in the Italian army, commenced investigations 
and experiments upon the subject, which he 
has prosecuted ever since. In 1862, the atten- 
tion of Victor Emmanuel was drawn to the 
results he had achieved, and which had ob- 
tained the approval of a body of officers in the 
Italian army. About the same time General 
Griffini published a pamphlet, in which he ex- 
pressed his favorable opinion of Colonel Mura- 
tori's invention, and recorded all the results 
of the trials which had been officially c induct- 
ed, and which satisfactorily proved the great 
power of resistance which the material offered. 
In 1868 the matter was submitted to the no- 
tice of the Emperor Napoleon, who caused 
experiments to be conducted at Chalons, the 
results of which confirmed the earlier official 
trials made in Italy. The French report, in- 
deed, speaks in very sanguine terms of the 
invention, and indicates the manner in which 
it could be utilized for the protection of vessels. After some 
delay, further trials were commenced, but before any action 
was taken, war with Germany was declared, and this matter, 
in common with a thousand others, was swept aside to make 
way for the pressing requirements of the time. 

Colonel Muratori, who is now in England, is, we be- 
lieve, making arrangements for an exhaustive trial of the 
armor, which has been approved of by sevsral naval officers 
who have seen it, and who express an opinion that most val- 
uable service may be rendered by it. One successful appli- 
cation certainly has already been made by the inventor, 
namely, in the construction of cuirasses, which, weighing the 
same as the ordinary service cuirass and costing less than 
one fifth as much, has nevertheless a far greater power of 
resistance. We have seen it turn a regulation pistol bullet 
fired from a distance of three feet, and it is equally capable 
of resisting a bayonent thrust. 

By a modification of the process, fabrics suitable for mili- 
tary gaiters are endued with a singular power of resistance, 
and are thus invaluable in action, by protecting the wearers 
from spent balls or sword cuts. 

While we refrain from advancing any opinion 
upon the more extended application of this process 
for defence against heavy guns, we speak with con- 
fidence as to its efficiency for the military purposes 
we have alluded to, although the Italian experiments, 
and later, those at Chalons, seem to point to a wider 
and more important use. And it appears to us as 
possible that this armor plating of cemented fabric 
may be found of service in protecting the bottoms 
of vessels from the explosion of torpedoes, combin- 
ing, as it does, great lightness and power of resist- 
ance. — Engineering, 



SHANKS' ELEVATOR AND DISTRIBUTOR. 

holes can be bored at any angle. Jets of water, under about 
30 lb. pressure, are forced into each boring, and wash out the 
debris. The feed motion, which may be made absolute, is 
regulated by sensitive friction gear that indicates extra re- 
sistance. Compressed air is employed as a motor, but not, 
of course, for percussive action, as in the Mont Cenis Tunnel. 
The air engine has a 24 inch steam and 18 inch air cylinder, 
and a 4ft. stroke. The engine in the tunnel, upon which the 
air acts, and that, in its turn, gives motion to the drills, has 
a 13 inch cylinder and 12 inch stroke. The engine is worked 
by the compressed air, and is similar in construction and 
action to an ordinary steam engine. We believe that the 
diamond drill machine is to be employed experimentally upon 
the St. Gothard Alpine tunnel, and will be entrusted with 
the entire work should the experiment prove satisfactory, 
which there is lit'fte or no re'ascra to dbub't it will.— fflicfineer. 



Shade Trees. 

No native tree we have is better adapted to the 
purposes of shade and ornament than the sugar ma- 
ple. Its foliage is full and dense, and its form is 
that of a rounded cone of beautiful proportions. It 
is also clean and free from insect enemies. It would 
be well if, in planting shade trees on our streets, 
there could be a suitable alternation of different 
kinds, some of rapid growth for temporary use, and 
others for permanence. Some attention should also 
be paid to variety. Probably the very best trees for 
general street planting are the different varieties of 
the maple. Next in value we would place the 
elms. For intermediate and temporary planting, 
the box elder and the ash may be mentioned. 
Here and there should be the bass wood, or linn, 
the tulip tree, the horse chestnut, and the buck- 
eye. 



Mechanical Table Walters. 

The dining tables of the Oneida community, Oneida, N. Y., 
are made double, and the central part revolves. All articles 
of regular use, such as bread, butter, salt, water pitcher, 
goblets, spoons, milk, sugar, etc., are placed on this central 
portion, and persons seated at the table wait on themselves, 
by turning the center until the thing they want swings 
around in front of them. These mechanical table waiters 
are found to be very convenient. 

A friend of ours once had in regular use a little railway 
car on his breakfast table, which carried the sirup for the 
buckwheat cakes, and was propelled by strings back and 
forth across the table in front of all the plates. The children 
always derived the sweetest satisfaction from the mtf^efmBhts 
of this co'nV'enierit little ma'cblife. 
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Crystallization of Antimony. 

To ike Editor of the Scientific American : 

In your issue of June 22d, 1872, the interesting article on 
" Metallic Crystals" induces a small contribution on the part 
of one who, though not a deep or scientific student, has seen 
much to admire ana venerate in the wonderful effects of laws 
originated and maintained, constant in power and truthful- 
ness, by the Ruler of the Universe. 

On one occasion, I was exhibiting to a friend the peculiar 
and wonderful action of antimony in a state of fusion cast 
on a plane surface; this is well known as an interesting 
chemical experiment, but it is not generally known that, 
just before fusion, the fragment of antimony is in a condition 
to deposit crystals of exquisite beauty and variety ; some lit- 
tle skill in manipulation is requisite, but I have found results 
invariable under the following conditions: Take a small bit 
of the metal (in condition usually obtained from any extern 
give dealer in metals), weighing about two or three scruples, 
place it on a bit of charcoal with the broadest surface away 
from the flame of the blowpipe ; heat it by commencing at the 
side nearest the lamp, and gradually working over to the 
broad side, getting the whole into a state of red heat ; do not 
allow fusion. After it has been maintained at a red heat for 
two or three seconds, a dense, yellowish smoke will be ob- 
served to emanate from the broad side of the fragment; keep 
the metal hot for about one or two seconds after this smoke 
lias made its appearance ; then discontinue the heat and allow 
the fragment to thoroughly cool, when the broad surface 
will be found covered with a coating of the most delicate 
crystallization, which, examined under moderate microscopic 
power (75 to 100), will show an array of beauty and variety 
seldom equalled. The formation of the crystals may be 
clearly seen by the naked eye while the metal is cooling, 
but only as a dense forest of brilliant, diamond like points; 
under the microscope, they are seen to be transparent and 
somewhat polariscopic, having the shape of crosses, spears, 
peculiar shaped flowers, fans, etc. What the substance is 
that forms the crystals I cannot say, but a chemical friend 
suggests that it may he antimonious acid. 

Another beautiful object for the polariscope is saturated 
aqueous solution of chloride of mercury (corrosive subli- 
mate). About one dram may be put into a small vial (those 
used by homoeopathists are best, say a two dram vial) and 
fill with water (distilled water is best). It is immaterial 
whether the water takes up all the chemical or not ; indeed 
the shortest way to obtain a saturated solution is to have 
shore of the chemical than the water will dissolve. Put a 
drop of this solution on a glass slide, and pass it a few times 
through the flame of a spirit lamp to facilitate evaporation, 
and the crystals resulting will be found, under the polari- 
scope, gorgeous in color and beautiful in shape. Too much 
heat will result in disappointment. 

I would add, in reference to the antimonious crystals, that 
they may be produced by making a small cavity in the char- 
coal and laying a flat piece of the metal over it, directing the 
flame from the blowpipe down on to it, as nearly perpendic- 
ular as possible; this gives a copious deposit both in the 
cavity and on the under surface of the metal ; but I have not 
found them so interesting nor quite so pure in color as 
those produced in the mode first described. In breaking up a 
lamp of the metal some of the pieces will assume a some- 
what triangular form ; these are the best to use without an 
an excavation in the charcoal. Do not allow the metal to 
fuse, and watch carefully for the peculiar smoke. 

J. De Walden Churchill. 

Buffilo, N. Y. 

Sea Sickness In Kallroad Cars. 

To the Editor of the Scientific American : 

In your paper of June 15th, there is an article on sea sick- 
ness from riding in railroad cars, in which the writer eays he 
cannot tell why he with others" was made sick, when there 
was no pitching orrolling motion to the cars." My theory of 
sea sickness is, not that we are made sick from the pitching 
and rolling motion alone, but from a combination of both, 
together with the sudden stopping of either motion. When 
we rise on to the crest of a wave, we take an upward motion, 
and when we fink into the trough of the wave, we take a 
downward motion, and there is a moment in each case when 
there is a sudden stop or almost a dead point (as in the case 
of the engine), reversing the mechanical action of the stom 
ach and other viscera, causing a whirl of the brain, thus af- 
fectisg the whole system. C. Leavitt. 

Wmdaorvillo, Conn. 



(For the Scientific Americanl. 
THE GATLING GUN. DOES HISTOEY REPEAT ITSELF ? 



An Invention Wanted. 

To the Editor of the Scientific American: 

It must be admitted by all persons who have given the 
matter serious thought that a great desideratum of the age 
is a clean and durable material for covering floors of dwell- 
ings. Carpets are certainly far from meeting the want, as 
they collect dust and impurities which are exceedingly in- 
jurious to the lungs of those sweeping them. 

Some material susceptible of being manufactured in pleas- 
ing designs, which will be agreeable to the tread, durable, 
and not too expensive, would meet with very extended sale. 

San Francisco, Cal. George Tasiieika. 



A writer, over the signature " S." under the head of " Notes 
and Queries," in the Scientific American of June the 18th, 
says: "In Littell's Diary, under date of January, 1690, men- 
tion is made of an expedition being fitted out against Ireland, 
and amongst the munitions taken are four of the new in- 
vented wheel engines which discharge 150 musket balls at 
once, and, turning the wheel, as many more; they are very 
serviceable to guard a passe." And the writer asks the ques- 
tion ; " Does history repeat itself in this instance, and is 
this the forerunner of the Gatling and mitrailleur guns of all 
kinds ?" 

Many persons write upon subjects they do not understand. 
But this does not account for the habit some writers get into 
of depreciating the value of the labors of modern inventors 
by hunting up some ancient and obscure allusion to some- 
thing that the writer (with the modern invention before his 
eyes to give him the idea) supposes may have been like what 
that he now sees. As to the case in point, it may be truly said 
the Gatling gun is not a " wheel engine," nor does it dis- 
charge 150, nor even 10, balls " at once." If it did, it would 
already have become a gun of the past, like your correspon- 
dent's antiquity, instead of promising to be the weapon of 
the future, as it now does. 

The Gatling gun was designed expressly to secure con- 
tinuity of fire. It loads itself, and fires one shot at a time, 
but it delivers its fire in rapid succession, at the rate of over 
400 shots in a minute. Persons who are well acquainted 
with the history of firearms do not need to be informed that 
in past ages many engines of warfare have been invented 
which disharged a number of balls in a volley, or " at once." 

Connoisseurs of the subject well know that none of these 
crude old ideas developed any of the essential features of 
the Gatling gun, which differs in principle, in method of opera- 
tion, and in construction, from anything which has preceded 
it. 

The Gatling gun is a repeating firearm, consisting of a 
cluster of barrels, or rather of breech loading guns, grouped 
about a central shaft to which they are attached and together 
with which they all revolve ; each barrel is furnished with 
its own appropriate lock which revolves with the inner breech 
and barrels ; moreover, each lock not only revolves, but moves 
forward and back at each and every revolution of the gun. 
A single stationary cam provided with inclined planes, con- 
tained within the casing of the gun, operates the breech me- 
chanism of all the barrels, opening and closing their breeches 
as they successively come within its range so as to allow the 
cartridges to drop one at a time into line with the barrels and 
then be forced into their rear open ends. A single stationary 
cocking device effects the firing of eacli barrel in turn. In fact, 
the main characteristic of the Gatling gun is that it consists 
of sets of three parts, namely : locks, inner breech and 
barrels, all revolving at the same time ; and a remarkable 
feature of the arm is that it cannot be loaded or fired when 
either of these three parts is at rest. The gun is supplied 
with metallic cartridges, which are of modern origin, from 
" feed cases " or " feed drums " through a kind of hopper in 
the same way and about as fast as corn is supplied to a mill. 
The gun also has a traversing arrangement which permits of 
a wide sweep of its shots during the very process of firing. 

What person, previously to this invention, ever saw, heard 
of, or wrote about, a firearm of this kind? * 



Red Ants, if made angry, discharge a very pungent acid 
substance, called formic acid, " formica" being the word for 
ant. If these ants are distilled, a substance is produced so 
burning that, if it is dropped on the skin, it eats into it like 
fi re. It is also derived from the stinging nettle. 



Laboring Men and Men of Leisure. 

One of the prominent speakers, at the meeting of employ 
ers in this city the other day, stated very distinctly that 
there were in the late strikes some very marked traces of 
communism, and that the question had been frequently 
heard among the strikers " Why should we, too, not live 
in brown stone houses?" Twenty years ago, the sole object 
of a strike was to obtain a slight increase in wages ; 
today most of the leaders, at least, look on themselves 
as doing something to has en a social reorganization, in 
which there shall be no class exempt from manual labor. 
Professional men, clerks, and all others whose work is mainly 
of the mental kind, or is at all events clean work which may 
be done without disfigurement of any kind, have become in 
their eyes nearly as obnoxious as the regular loungers. In 
short, the ideal society of the labor reformers, everywhere, 
though more vaguely held in some places than others, is 
one in which all shall be in a greater or less degree manual 
laborers, so that the social distinction now created by a man's 
not laboring with his hands shall disappear. 

The effect of such a revolution as this on civilization — that 
is, of the disappearance from society of everybody who did. 
not settle down every morning to some distasteful physical 
task and work at it as long as his nervous energy enabled 
him, and of everybody who owed anything in the way of 
greater social freedom, or the greater freedom in the choice 
of pursuits which wealth gives, to his father's accumulations 
or his own rapid success — would form a curious subject of 
speculation. It is well to remember, when we talk about 
" civilization " and glory in the difference it has made be- 
tween us and our skinclad forefathers, that ninety-nine 
hundredths of it are the result of the work of what we may 
call the " leisured class," that is, the class whom our social 
arrangements permit to live in what to the manual laborer 
seems idleness. In fact, the first step in civilization is not 
made until some portion of the community is released from 
the necessity of toiling with its hands and allowed to occupy 
itself with thinking, speculating, or in other words, following 
the train of abstract reasoning and playing with the imagi- 
nation ; and the rapidity of the rise of every people into civ- 
ilization has been in the ratio of the number of those whom 
it was able to release in this way from the common drudgery 



of life. A great majority of these have always, will always, 
to all outward appearance, think and imagine in vain, as if 
it were an essential feature in the moral order of the universe 
that there should be this seeming waste of effort in every 
department of human activity. But the number of those 
who have tried to make such contributions without succeed- 
ing, and the number of those who have made trifling contribu- 
tions not great enough to rescue their names from oblivion but 
good enough to help theothers, the Keplers, Newtons. Davys, 
and Harveys,to their discoveries, has doubtless been almost be- 
yond count. But they could not have shown themselves at 
all, in a society of manual laborers such as some working 
men dream of. 

God has somehow not organized society according to our 
notions of justice. Hehasmade some menstrongand healthy, 
others weak and sickly ; some men wise and able, other men 
foolish and stupid ; some women handsome, other women 
plain ; He has imposed on one half of the human species the 
pains of reproduction, to the other half He has given only its 
pleasures, and on this inequality, human society is organized. 
Every man has his post, but there is an enormous difference 
in the comfort and dignity of the different posts. 

The safety and progress of humanity, as a whole, depends 
on each man's serving faithfully and without murmuring. 
The rude fishermen of the Northern sea, as a great English 
writer has finely said, collects the oil which fills the scholar's 
lamp in the luxurious capital three thousand miles away. 
Should the day ever come when the fisherman will insist on 
the scholar's collecting his own oil, the day when there will 
be neither scholars, fishermen nor oil will not be far distant. 
— Christian Union. 

ttenlautius Teeth. 

[Dental Cosmos.] 

On the 24th of April, 1868, a young, man C. W„ called at 
my office to consult me in relation to three of his incisors. 
In a scuffle, the night before, he had these teeth knocked 
out by a blow, — the two central and left lateral incisors. 
He had replaced them as well as he was able at the time of 
the injury, but from the breaking of the alveolar border, the 
teeth did not stay in their places, — protruding about two 
lines. The gums were considerably lacerated and much in- 
flamed. I administered the nitrous oxide, and with the aid 
of a pair of forceps, replaced the teeth. I then softened some 
gutta percha and molded the same over the loosened teeth, 
includiug two of the firm teeth upon either side of the loose 
ones, thus forming a dental splint which kept the teeth in 
their places until they became firm. I applied tincture of 
aconite and camphorated chloroform to the injured parts. 
At the expiration of five days, the gums were badly inflamed 
and the teeth sore. I continued the use of dilute aconite for 
one week longer, when the inflammation had subsided, and I 
removed the splint. At the expiration of four weeks, the 
teeth were sound and firm in their sockets ; but from the 
effusion of lymph, the teeth protruded slightly from their 
sockets, and to avoid irritation I removed the cutting edges 
with a file. 

Fouryears have intervened since the accident occurred, and 
the teeth remain perfectly firm, and have never given him 
the slightest trouble, nor have they changed their color. 

Case 2. — In August, 1871, a young man, about seventeen 
years of age, came to me with alveolar abscess. I persuaded 
him to have the tooth extracted and replanted. He finally 
consented. I extracted the tooth, bringing away the sac at 
the apex of the root, containing pus. I cut three eighths of 
an inch from the end of the root, cleansed the socket by 
syringing it out by dilute carbolic acid, immersed the tooth 
in aconite and camphorated chloroform, and replanted it. 
In four days the tooth was a trifle sore, but he expressed 
himself as perfectly satisfied. About one month afterward 
I filled the tooth, which remains perfectly sound and firm 
until the present time. 

I have replanted four others with like treatment, and 
with good results. 



A Poor Hoy's Victory. 

An appointment to the United States Naval Academy hav- 
ing been placed within the gift of Colonel Wm. R. Roberts, 
member of Congress from New York city, he determined to 
award it to the applicant who should, in a competitive exam- 
ination, prove himself to be best qualified therefor. This ex- 
amination, recently took place in the hall of the Board of 
Education in this city. Twenty six hoys were present, thir- 
teen from the public and thirteen from the private schools 
of the Fifth Congressional district. S'.xteen of the number 
were rejected by Dr. Skiff, the medical examiner. The ex- 
amination was conducted by Superintendent Kiddle and his 
assistant, Mr. Harrison. Master John O'Keefe, aged fifteen 
years, of 107 Washington street, stood first in tfce order of 
merit and is to be the nominee. His parents are in very 
humble circumstances, his father, Timothy O'Keefe, being 
an ordinary dock laborer. The announcement of the decision 
of the committee was received with applause, as the appear- 
ance of the lad denoted his condition in life. He was heartily* 
congratulated by all present, but by none with so much 
pride and emotion as his principal teacher, Mr. Duffy. Mas- 
ter O'Keefe, it was remarked by all present, bore a striking 
resemblance to ex-President Lincoln. A subscription is to be 
immediately started in the First Ward for the purpose of se- 
curing his necessary outfit. 



It is alleged that colored persons are never sunburned 
because the dark color of their skins absorbs the heat and 
conveys it into the system, so that, it is converted into sensi- 
ble heat, producing perspiration. But the white skin does 
not absorb the heat; the sun's rays therefore rest upon and 
burn it. 
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PRESSURE ON FOUNDATIONS. 



We make the following extracts from an admirable article 
on this important subject lately published in the Builder, in 
which the principles governing the attainment of safety in 
building are laid down and classified. 

The nature of the soil to be built upon is evidently the first 
object for consideration ; and it is scarcely necessary to say 
that soils vary in their strength or bearing power as much 
as in their geological formation. They range from a soft or 
semi-fluid condition — such as that of marsh, mud or silt, — 
through all intermediate stages to the condition of the hard- 
est rock. The inherent strength of the soil itself, therefore, 
and the load to be sustained upon a given unit of its surface 
(which is usually taken in practice as a square foot) are first 
to be inquired into. 

Where the soil is incapable of sustaining the incumbent 
load of the structure to be placed upon it, it becomes the 
duty of the constructor either to increase its bearing power 
by artificial means, or else, by widening the area of the 
foundations, to extend and enlarge the bearing surface until 
it contains within it the resisting power necessary to the re- 
quirements of the case. The means by which these results 
are arrived at will form the second branch of the inquiry. 

The materials commonly used for these purposes and the 
amount of bearing power obtained from them will also be 
considered. 

Every soil is capable of sustaining a certain weight upon 
each unit of its surface, which varies according to the 
solidity of the soil. The bearing power of a soil approach- 
ing in fluidity to water itself may be assumed at zero, or the 
lowest point in a scale, and the bearing power of hard rocks 
may be assumed as the highest ; and if these bearing pow- 
ers be taken at from to 30 tuns per square foot, it will be 
sufficiently accurate for practical purposes. Between these 
extremes lie all the intermediate soils of weak rocks, shale, 
gravel, sand, clay, loam, silt, etc. Supposing the soil to be 
capable of bearing a pressure of three tuns per square foot, 
it follows, of course, that either one square foot of founda- 
tion must be provided for each three tuns weight in the en- 
tire structure, or that the bearing power of the soil must be 
increased by some means to the required standard. 

The weight of the intended structure should first be cal- 
culate d, and should include all extraneous loading which 
may be incidental to it. Care must, of course, be taken to 
ascertain the proportion of weight carried on each part of 
the foundation, and the area of the part must be propor- 
tioned accordingly. The allowance for extraneous loading 
will vary according to the use of the structure. 

Thus in a railway bridge,it is usual to calculate the weight 
of the trains at from 1 to 1| tuns per foot run, for each single 
line. On a road bridge, the usual load assumed is from one 
half to one cwt. per superficial foot, the load of a crowd of 
persons standing close together having been ascertained to 
be a little more than three quarters of a hundred weight per 
square foot. In ordinary floors, the load may be assumed as 
similar to that of the road bridge. In a warehouse, the load 
must be ascertained. 

It is then necessary to determine the number of tuns 
pressure per square foot which the constructor will put on 
the soil on which the building is to be erected. In this re- 
spect, great variety exists in the practice of the most emi- 
nent engineers, and pressures varying from 1 to 8 tuns have 
been allowed on foundations on the London clay. About 4 
tuns is recommended in practice as a safe pressure on stiff 
clay. Loam, indurated clay or shale, as well as soils of simi- 
lar strength, such as chalk, etc., vary in bearing power in 
degrees impossible here to indicate. The practical judgment 
of the constructor must determine in each case. Beds of 
solid gravel form, when of sufficient thickness and uniform- 
ity, one of the most unyielding of the ordinary soils, and 
they may be safely loaded with double the pressure which 
can be put on London clay. 

The soils of sand vary from a compact close sand, with a 
clayey bind perfectly impervious to water, through all con- 
ceivable varieties of coarseness, looseness and porosity. 
Porous sand soils are easily removed by running waters, and 
they require the constructor's extreme care where this is 
likely to occur. The only course is to lay the foundations so 
deep that the current shall not lay them bare. Perhaps the 
most difficult of all engineering work is the foundation of 
bridge piers in a deep soil of this nature. The usual means 
employed in these cases up to a comparatively recent date 
have been the erection of coffer dams round the space to be 
occupied by the foundation of the pier, the piles forming the 
dam being driven till they reached solid soil. When a solid 
bottom could not be attained, long piles were driven all over 
the foundation surface and the concrete or masonry founda- 
tions were laid upon them. In the first case, the natural 
sustaining power of the lowest soil reached must be the 
measure of the pressure to be allowed ; in the second, this is 
increased by the friction on the sides of the piles as well as 
the resistance of their lower ends to sinking. Of late years, 
these plans have been superseded by sinking, into the bed of 
the river, upright cylinders. (The construction and mode of 
operation of such cylinders are already familiir to the read- 
ers of the Scientific American, and need not be dwelt 
upon here.) 

It is generally found that ordinary soils will bear more 
weight at great depths than nearer to the surface ; which is 
owing to their condensation by the superincumbent pressure, 
and, also, to the increased difficulty of laterally displacing 
the soil. This may be understood by considering the action 
of a pointed pile, which, as it is driven, displaces the original 
material and renders the soil in its immediate vicinity more 
condensed. 



When sand of good quality is protected from the influence 
of running water or rains, it forms an excellent foundation, 
and, when in thick beds, may be loaded with from G to 8 tuns 
per square foot with perfect safety. 

There are, however, some practical considerations which 
modify the question of what constitutes a safe pressure, 
uppose, for instance, a solid block of masonry, 20 ft. square 
and 20 ft. high, and a thin wall of the same material, also 
20 ft. high, were placed on the same soil. On this supposi- 
tion, the conditions of both soil and pressure for each square 
foot of the foundations would be alike in each case ; and yet 
the thin wall, as regards the stability of its foundation, would 
be far less advantageously situated than the square block. 
It is customary, therefore, in practice to extend the founda- 
tion courses of a wall or column to a considerable width 
beyond the face of the superstructure. 

Rocky soils, which vary from the hardness of granite to 
that of soft crumbling stone easily worn by exposure to the 
weather or to running water, may be considered in the same 
category of bearing power as masonry itself. 

The weight of the structure having been calculated, the 
pressure per square foot on the soil determined, and the area 
of the foundations deduced therefrom, as above described, 
the base of the structure must be extended, either by foot- 
ings, concrete, or otherwise, so as to cover that area and 
transmit the pressure eq&ally and uniformly over it. 

It now remains to consider the pressures which may safely 
be adopted on the materials themselves which are used in 
foundations. 

Good, ordinary brickwork will crush with a load of about 
thirty tons, and may be loaded safely up to ten tuns per 
foot. Brickwork of the best description, set in Portland 
cement, can be loaded with double this weight ; though this 
should be considered extreme. 

The load which can be put upon stonework depends upon 
the workmanship as well as upon the hardness of the stone 
itself. Thus, rubble walls with thick and irregular joints of 
mortar are weaker even than inferior brickwork, while well 
bedded ashlar masonry will bear loa ling to an immense ex- 
tant. In general, from eight to thirty tuns per square foot 
may be taken as the practical limit. 

Concrete will bear from six to twenty tuns per square foot, 
accordingly to the goodness and proportions of its materials. 
The bearing power of timber piles is an important feature 
in foundations, and varies according to the nature of the soil 
and the size and length of the pile driven. Where long 
piles of whole timber are driven through a loose stratum to 
a firm one underlying it, to the usual extent (a tun hammer 
with a 15 ft. fall not driving the pile more than a quarter of 
an inch), they may be trusted with a load of from ten to 
fifteen tuns. Where their bearing power depends on the 
friction or adhesion of the soil on their surfaces, it may be 
easily ascertained by pulling up one of the driven piles by a 
lever. The measure of the weight required to raise it will 
be, of .course, the friction of the ground on the surface of 
the pile. When the soil throughout is of a weak and fluid 
character, it should not be loaded with more than one sixth 
of the weight which will draw it. 

These remarks are, of course, subject to modification in the 
endless variety of circumstances met with by the practical 
architect and engineer. 



Instruments for Observing Earthquake Shocks. 

Owing to the great importance of being able to foresee the 
eruptions of Vesuvius, the late Government of Naples was 
led to put up an observatory to watch its signs. The house, 
built in 1844 on Mount Vesuvius, stands near the hermitage, 
2,080 feet above the sea, being placed on a ridge of the moun- 
tain, which has turned aside many lava currents without be- 
ing itself submerged. It is founded on vaulted arches, above 
which is a large hall for specimens of lava and volcanic min- 
erals. Steps lead up from this hall to the observatory proper. 
The whole is in charge of Professor Palmieri, of the Royal 
University of Naples, who, by his ingenuity and zeal, has 
brought the instruments to a state of great perfection.* 

The most important sections of the apparatus are the seis- 
mographic or shock recording instruments, which are in a 
separate room, and are worked by electricity. There are 
also instruments for observing the electricity of the air, and 
the pressure of the wind and amount of rainfall, as well as 
the diurnal variations of the magnetic needle. 

All former attempts at measuring and recording earth- 
quakes depended directly on the shocks making their own 
marks ; slight ones thus escaped notice, but by the use of 
electricity the certainty of record is invariable. The instru 
ments are made to record the horizontal and vertical oscilla 
tions, the time of their occurrence, and their duration and 
direction. 

Mercurial columns of ingenious forms are employed in the 
instruments. The agitation of the mercury, or its change of 
level, by any shaking of the earth, sets the delicate electrical 
recording apparatus at work, which instantly shows what 
has happened. 

By means of this apparatus, the astronomical time of the 
first shock is recorded, as well as the interval between the 
shocks, and the duration of each ; their nature, whether ver- 
tical or horizontal, is given, as also the maximum of inten- 
sity ; and, in the case of horizontal shocks, their direction is 
indicated. Professor Palmieri has the instruments examined 
three times a day, and an assistant observer is always at 
hand, to hear the bell and put back the apparatus to its nor 



mal position for fresh observations. It appears that it re 
cords all the violent shocks that occur in the Mediterranean 
basin ; thus, on the occasion of the late eruption in the Greek 
Archipelago, Professor Palmieri was able to announce to the 
Neapolitans that a great disturbance had taken place long 
before the news reached Italy. The shocks in connection 
with Mount Etna are readily observable. 

It is recommended that where earthquakes are frequent 
the observatory should be founded on solid masonry, bedded 
in the earth, and should consist of a wooden house not liable 
to be overthrown. 

The following signs of an approaching eruption are con- 
sidered reliable : First, when the crater fills up and the 
vapor from it diminishes in quantity. Secondly, when the 
vapor from the crater gives much deposit of iron or sodium. 
Thirdly, when the water sinks in some of the springs of the 
neighborhood. 

The phenomena more nearly preceding an eruption are the 
occurrence of earthquakes, increasing in intensity and fre- 
quency for some days beforehand, also the irregularity of the 
diurnal variations of the magnetic needle. One of the re- 
markable attendants of an eruption (which may be observed 
to a lesser degree whenever the mountain is steaming much) 
is the frequency of lightning flashes, attending on the con- 
densation of the vapor of water from the crater; just as, in 
an ordinary thunderstorm, lightning occurs at the time the 
vapor is condensing, as is proved by the rain that follows. 

In addition to these phenomena of Vesuvius, the volcanic 
activity of the district is shown by a gradual rising of part 
of the coast of the bay near Torre dell' Annunziata, where 
there is already an alteration of several feet ; while on the 
other side of Naples, at Pozzuoli, the pavement at the edge 
of the harbor is sinking below the level of the water, and 
the pavement of the temple of Jupiter Serapis had, in the 
spring of 1869, sunk about 16 inches lower than in 1858. 



*The late eruption, which was so extensive and so fatal, was foretold by 
him as about to take place, and with admirablecourage he remained in the 
observatory at the most dangerous period, when the building ran great risk 
of being ruined, in order accurately to observe the records of his instru- 
ments ; a service for which, it is understood, he is to be made a senator of 
the kingdom of Italy, 



Hot July. 

In New York, the heat of the first July week has not been 
paralleled within ten years. On Tuesday, the 2nd inst., the 
mercury at 3 P. M. stood at 100° in the shade. On the Sun- 
day and Monday previous, it reached 98°, the three days 
averaging nearly ten degrees hotter than the corresponding 
days of 1871. 

The suffering of both man and brute has been terrible. 
In the crowded business streets of down town, in the new 
buildings in process of erection, it was pitiable to see the la- 
borers working unprotected by shade and sweltering in the 
fierce rays of the sun. Cases of sunstroke were frequent. 
On the 2nd inst. nearly one hundred and fifty persons were 
prostrated during the day. Owing to the admirable ambu- 
lance system now in working order throughout the city, the 
sufferers were promptly cared for, but about seventy of their 
number, it is stated, have died. The horses on the street cars 
and omnibuses seemed unable to draw their load, dozens 
succumbing to heat and exhaustion. Among the tenement 
houses and rookeries in the lower wards of the city, the mis- 
ery has been appalling. 

Railway in Egypt. 

The staff of surveyors and assistants, nearly thirty in num- 
ber, taken out by Mr. John Fowler, C. E., to make a survey 
for a railway in the valley of the Nile, have returned, after 
having successfully completed their work. The line surveyed 
is about 600 miles in length, and commences at Wady Kaliah, 
near the second cataract, and terminates at Khartum, where 
the Blue and the White Nile unite their waters, above the 
sixth cataract. For nearly three fourths of its length, the 
line will be on the edge of the valley of the Nile, about three 
fourths of a mile from the river, and constructed above the 
level of the periodical inundations. At the commencement 
of the great bend, between 18° and 16° north latitude, the 
railway will leave the valley, and proceed by a direct line 
across the desert of Bayuda to a point near the sixth cataract, 
whence it will follow the valley southwards to Khartum, the 
intended terminus for a time. 



The merchants in Birmingham, Eng., and the surrounding 
townships who do business on foreign account continue to re- 
ceive valuable advices from nearly all the markets, as well 
in Southern as in Northern Europe, from the British antipo- 
dean colonies, and from British Canada and the United States. 
The reduced tariff which will come into operation in America 
on the 1st of August, by which all metals and their manufac- 
tures, except iron wire, watches, and jewelry, are to be ad- 
mitted at a reduction of 10 per cent, and tin plates at a reduc- 
tion of 15 per cent, is stimulating not only the demand for 
iron by American customers, but is also leading to an enlarged 
business in respect of nearly all the goods contemplated in 
the reduction. Valuable orders have already been sent across ; 
and enterprising manufacturers and merchants are stimulated 
to greater energy with a view to the extending of their con ■ 
nection with the different United States markets. 



The velocity of electric waves through the Atlantic cables 
has been ascertained by Professor Gould to be from 7,000* to 
8,000 miles per second. Telegraph wires upon poles in the 
air conduct the electric waves with a velocity more than 
double this. It is a curious fact that the rapidity of the 
transmission increases with the distance between the wire 
and the earth, or with the bight of the support. The Jour- 
nal des Telegraplies says that wires, placed on poles slightly 
elevated, transmit signals with a velocity of 12,000 miles a 
second ; and those at a considerable hight give a velocity o^ 
16,000 or 20,000 miles. '""' 
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RAILROAD MR BRAKE. 



The improved brake illustrated in our engravirjgs is more 
especiall3 adapted for use on four wheel coal cars, or such 
ore cars as are generally used about furnaces, though it ad- 
mits of various modifications of its arrangement which would 
adapt it to other forms of car without altering the principle 
involved . 

Fig. 1 represents a coal car with the brake applied to one 
pair of wheels. Only the upright shaft and hand wheel are 
shown in the engraving, the other portions of the brake be- 
ing indicated by dotted lines. Fig. 2 shows 
the side frame of the car, in sectioD, with 
the brake attached. At A are shown the 
brake blocks, which are made of wood or 
other suitable material. These are at- 
tached to a flexible iron strap, B, the ends 
of which are secured to the frame of the 
ear by the nuts and screws shown at C. 
This strap is about three inches wide and 
a quarter of an inch thick. D is a vertical 
brake rod which is operated by the wheel 
seen in Fig. 1. On the lower part of the 
brake rod is a screw which works in the 
nut, E, attached to the frame of the car, 
and on its extreme end is the block, F, 
which has a groove lengthwise through 
which the strap passes. It is prevented 
falling out by a pin. The end of the brake 
rod works In a socket in the block in such 
a manner as to raise or depress the block 
without turning it. When it is desired to 
apply the brakes, the rod is screwed down 
by means of the wheel, and the strap is car- 
ried down with it. This brings the blocks, 
A, in contact with the wheels of the car 
and throws part of the weight of the car 
upon the brakes. The amount of weight 
sustained by the brake blocks is depend- 
ent upon the pitch of the screw on the rod, 
D, and upon the diameter of its wheel. 
When the brake is not in use, the rod, strap, 
and brake blocks are elevated sufficiently 
to relieve the wheels of all restraint. 
Should the strap stretch, it may be easily 
brought to the proper tension again by 
tightening the nuts at C. 

It will be noticed that the brake blocks 
are applied directly on the top of the wheels, 
which prevents the strain coming upon the 
boxes as it does when they are placed in 
any other position. On gravity roads, this 
brake is said to work admirably. One in 
use on a road having a uniform grade of 
200 feet per mile, did all the braking up 
of five cars for six months, and has been 
running, in all, two years in good order. It 
appears to be durable, and costs only an in- 
significant sum to keep in order. For further information 
the inventor qnd patentee, Mr. Frederick A. Canfield, of Do 
ver, N. J., should be addressed. Patented Jan. 9, 1872. 

RAILROAD RAIL. 



in the ends of the rails to be connected. It binds them se- 
curely and is capable of yielding with them to the influence 
of pressure or percussion. The joined rails are shown at 
Fig. 2. 

Finding that there was a practical difficulty in manufactur- 
ing the exact form of rail j ust described, which arose from the 
weld required at the base, Mr. Sanborn devised the form 
shown in Fig. 3, which was patented December 12, 1871. 
Here a separate base is secured to the body of the rail by a 
lap joint as delineated, which very much simplifies the con- 




traction taking place freely while keeping the rails securely 
in position. In this way the violent hammering arising fro m 
the wheels striking the ends of the ordinary T rails is ob- 
viated, and consequent damags to the rails and rolling stock 
is prevented by the elasticity of the joint. 

The rails made as in Figs. 1 and 2 have the advantage in 
strength and durability, and those constructed as in Figs. 3 
and 4, with lap joints, possess that of cheapness. The ellip- 
tic top may go with either construction. The inventor states 
that all the forms presented can be readily manufactured. 
The first form he proposes to make by pass- 
ing a round tube of proper size through 
rolls constructed to pr*ss it into the re- 
quired shape. The other forms, and the 
connecting pieces for all, may be made of 
rolled metal plate of the requisite thick- 
ness. He claims that a length of rail of 
this kind, weighing forty pounds, has as 
much strength as a similar length of solid 
raU weighing sixty pounds, and that great 
economy of material will consequently arise 
from the use of the new rail. 

Mr. Sanborn designs placing his inven- 
tion under the control of a stock company, 
by whom it would be tested and its prac- 
tical worth fully developed. He may be ad- 
dressed, as previously stated, for further in - 
formation on the subject. 



Fia.l 



The improvements in railroad rails, which we this week il- 
lustrate, are designed to give to the rail that degree of elas- 
ticity which will enable it to bear all the pressure and shocks 
to which it may be subjected with the leastpossible amount 
of wear and tear to itself and the rolling stock which passes 
over it. To effect this much to be de- 
sired object, the inventor relies on the 
merits of the form and construction 
of his rail, the material of which it 
is made, and his method of joining 
the ends of adjacent lengths. Several 
designs for the rail are shown in our 
engraving, where, generally, A is the 
rail and B the connecting piece, all of 
which are secured by letters patent. 

The first patent granted to the in- 
ventor, Mr. Ruf us S. Sanborn, of Bock- 
ford, 111., dated August 8, 1871, was 
for the rail and joint shown in Figs. 1 
and 2. It will be seen that the rail is 
tubular, the upper part being nearly 
cylindrical and the lower somewhat of 
a triangular figure. The material of 
which it is formed is steel. The rail 
used in practice would be four inches 
high and four inches wide at the base, 
which, it will be noticed, is slightly 
arched. The sides approach at the 
neck, C, to within about a quarter of 
an inch of each other. Now it will be 
readily seen that the effect of a weight 
applied on the top of this rail will be 
to bring the sides nearer together at 
C. A sufficiency of pressure would 
make them touch. There will, at the 
same time, exist a lateral thrust of 
the lower sides which will tend to flat- 
ten out the arched base, the yielding 

of which brings into play areserve of elasticity that is available 
after the sides are closed at C\ The closure of the neck effects 
a alight change in the form of the arch at the rail top, which 
enhances) its strength without uensibly affecting its bearing 
Mirfaoe, The joint, B, is, la ©ffeet, a hollow spring of about 
feiau'sR tBekss ia lesgth, waiaa is eemprewsd when inserted 



CANFIELD'S RAILROAD GAR BRAKE. 

struction. The elliptic form of the top arch and the configu- 
ration of the connecting spring, B, shown at Fig. 4, forms 
the subject matter of a further patent dated March 26, 1 872. 
In this form the sides are at once connected with the base 
without being doubled over, as in Fig. 3. The elliptic arch 
affords a wider tread for the wheels, and the connection is 
rendered more secure by the enlargement of the spring joint. 
The three forms of rail described are similar in principle, 
so far as their elasticity is concerned, and in each case the 
limit to the yield or give of the rail is fixed by the space left 




The Polariscope. 

Most of our readers have seen an exam- 
ple of what is termed double refraction by 
lo king at any object through Iceland spar, 
which is a crystallized carbonate of lime. 
When a piece of the spar is placed upon a 
sheet of printed paper or any other well 
marked object, two images of that object or 
print will be seen, each separated from the 
other by a small degree. If the rhomb of 
spar be turned slowly round with the same 
face resting on the paper, one of the images 
will be seen revolving round the other. By 
judiciously sawing the rhomb of spar in two 
and cementing the surfaces with Canadian 
balsam, one of these double images may be 
entirely got rid of ; and a piece of Iceland 
spar thus treated, and which is now well 
known all over the world as a Nicol's prism, 
forms the means by which the great major- 
ity of the experiments with polarized light 
are at present made. This simple piece of 
apparatus is most extensively used wher- 
ever light and its various phenomena form 
the subject of research. No microscope of 
the better class is considered to be complete 
unless it has a polariscope attached to it. 
The polarization of light may be em- 
ployedasa means of chemical investigation. A few days ago, 
says the British Journal of Photography, a friend called upon 
us with two bottles of similar size and appearance, filled res- 
oectively with aqueous solutions of bromide of cadmium and 
bromide of ammonium, and labels on which he suspected 
had got " mixed up " just before being pasted on, leaving him 
in some doubt as to whether they were properly labelled. 
Instead of subjecting one of the solutions to an analytical 
chemical test, as had been suggested, we merely placed one 
drop from each of the bottles upon a small plate of glass, 
warmed it slightly to start the crys- 
tallization, and examined the two crys- 
tallizing solutions with the polari- 
scope. In less than thirty seconds after 
placing the glass slide on the stage of 
the instrument, we indicated, in the 
most definite manner, which was the 
cadmium salt and which the ammo- 
nium. This is only one of many uses to 
Aihich a polariscope may be put. 



SANBORN'S RAILROAD RAIL. 

between the sides at C, and by the arch in the base. The in- 
ventor claimsthatby this arrangement the tread is not affect- 
ed by pressure sufficiently to produce an up grade for the 
wheels to run on, The tubular connecting joints make, vir- 
tually, a continuous rail. The junctures are made without 
belts or other fastenings, and allow of expansion and eon- 



M. Blanquart-Evrard. 

M. Blanquart Evrard, recently de- 
ceased in France, aged 70, may justly 
be esteemed one of the early fathers 
of the photographic art, for he it was 
who first popularized its productions 
and proved that it could be applied 
successfully to the illustration of 
books. At the time when he first start- 
ed his photoeraphic printing establish- 
ment at Lille (1850), nothing was heard 
of in photography but daguerreotype 
portraits and prints from calotype ne- 
gatives upon paper, in a rusty red, in- 
artistic style. He began by entirely 
changing or reversing the process of 
TaUot in taking negatives, and estab- 
lished the principle which has since 
been observed in the common collodion 
process. He showed the importance 
of organic matter in the film as con- 
ducing to clearness and density. He 
discovered sulphur toning, as well as the gold toning of paper 
prints ; and so modified the negative process of printing by 
development as to enable it to produce the most artistic photo- 
graphy upon paper yet seen. Hih latest discovery was a mode 
of intenfifying a negative by exposing it with its back to the 
light for an hour two after it is dera lopsd but before it is fixed , 
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THE DOMESTIC TELEGRAPH. 



Not many evenings ago, an intelligent, gentlemanly look 
ing individual presented himself at our door and asked " if 
we didn't want the district telegraph put into our house." 
At the same time he handed over for our examination a very 
pretty little instrument, composed of cog wheels and some- 
what resembling a clock. " We attach the instrument to the 
wall," he said, " in some convenient position in your house, 
and to it we connect a wire leading to your roof, where it 
unites with another wire that extends to one of our district 
offices on Broadway." Pointing to a small knob, he contin- 
ued: " If a fire breaks out in your house, you just push that 
lever, and in three minutes the firemen will be here. If 
thieves break in, you move that other lever, and in three 
minutes the policeman will make his appearance. If you 
want a special messenger to go upon any sort of business, 
night or day, you just tarn this little button, and in three 
minutes the man will be at your door ready for service. The 
signals you thus make are all received and recorded at our 
Broadway office, where we keep a force of attendants, in 
readiness at all hours, to execute the requirements of our 
customers. Your wife or any other intelligent person can 
make the signals. We make no charge for puttiDg the in- 
strument into your house or for keeping it in order; but 
you pay us $2.50 per month lor its use and fifteen cents an 
hour for the time occupied by our meseenger in doing your 
business. When you go away to the country in summer, 
you can have an attachment put on, so fixed that, if burglars 
attempt to break in, an alarm will be sounded at our office, 
when our policemen will quickly surround the house, and 
catch the thief in the act." 

We rather liked the idea of having such a telegraph in the 
house, gave the order, and it was promptly put in. 

In the course of a week or so afterwards, thinks we to our- 
selves, that is our wife and we, "let's try our telegraph just 
for fuD, and see whether the telegraph folks are as wide 
awake as they pretend, or whether they are napping." This 
was early in the morning, just between getting up time and 
breakfast — before business begins — the hour when Dight 
hands go home and day hands have Hot yet come — the time 
when the manager is probably not on hand. Now let's see 
what this new-fangled telegraph is good for. So we pressed 
the knob, and there followed a slight click and a buzz. 
We looked at our watch, went down stairs, took seats at the 
breakfast table, when we were startled by a ring at the door 
bell. " Messenger from the District Telegraph Office. Got 
your signal. Wants to know what is wanted," was the re- 
port that came to us. Looking at the watch we found 
that just two and a half minutes had elapsed since we gave 
the signal. We felt a little bit sheepish in being obliged to 
tell the messenger that we had sent for him "just for fun, to 
see if he was really awake," etc., and as we were entirely sat- 
isfied on that point, he retired, sorry that we had no real 
business for him to do. 

After breakfast, we went to the company's office, where we 
found a Morse paper recording apparatus, with which the 
various dwelling houses in the district are connected. When- 
ever a signal is given from any of the houses in the circuit, 
a goDg sounds in the office, which notifies the attendant, and 
at the same time the telegraph clock work is set in motion ; 
the paper moves, and upon it a signal is stamped and re- 
stamped or repeated. Each house instrument gives a differ- 
ent signal, and the various signals, with the names of the oc- 
cupants and numbers of the respective dwelling houses, are 
registered or tabulated on the wall, like a hotel indicator. 
By glancing at the register, the attendant sees at once from 
what house the signal has come, also its nature, whether a 
lire has occurred, a robbery going on, or a messenger seeded. 



The office is in connection with the city fire telegraph and 
police offices, and instant signals are sent thither if required. 
Taken altogether, this district or domestic telegraph is a 
most useful and valuable institution, promotive of comfort, 
convenience, and safety of families. That it will soon come 
into general use, cannot be doubted. The wires are so ar- 
ranged that in case they are severed, either bj design or ac- 
cident, an alarm is instantly sounded at the district office 
and the repairs are quickly effected. 



THE NEW PATENT LAW OF CANADA. 



SUMMER HEATS IN VARIOUS COUNTRIES. 



For the benefit of our readers who are suffering under the 
effects of the present heated term, we have collected, from va 
rious sources the following, relative to the extreme summer 
temperature of the different countries of the world. 

Thibet, situated in Central Asia, between the thirtieth and 
thirty-eighth parallels of north latitude, is a decidedly hot 
country, so hot, indeed, that even the fiercest heat which the 
firemen in a sea-going steamer have to endure is compara- 
tively insignificant besides its midsummer temperature. 
" Misery loves company," and as the reader sits slowly melt- 
iDg with thermometer at 98° Fah., he will probably gather 
consolation from the knowledge that the unfortunate inhabi- 
tants of the above mentioned country are worse off than 
himself. The intense heat, reaching 150°, doubtless prevents 
their remaining either in their houses or their garments dur- 
ing the day, but such is the inconstancy of the weather that 
if they venture to remain out doors or to continue in their 
primitive costume throughout the night, they may possibly 
be frozen to death before morning. 

Senegal in Africa and the island of Guadeloupe in the 
West Indies are next to Thibet in summer heat ; the weather 
is variable, but often reaches a temperature of 130°. Still 
more changeable is the climate of the Great Desert of Sahara, 
where the thermometer, after rising to 130° during the day, 
at nightfall descends to among the fifties. In Persia, 
fearful plagues and pestilences are bred by an atmosphere 
heated to 125°. At Calcutta and on the Delta of the Ganges, 
points from which the Asiatic cholera is said to begin its 
western march, the mercury rises to 120°, while in Central 
America the same limit is attained. 

In the j tingles of Affghanistan and in the deserts of Egypt, 
110° is the maximum. Strange to say, the same high tempe- 
rature is reached in some of the interior valleys of Califor- 
nia, although the average of the surrounding country 
is much lower. At Cape Colony, the diamond diggings in 
Africa, and in some parts of Utah Territory, the midsummer 
heat is 105°. This is next greatest in Greece, reaching 104° ; 
then comes Arabia, 103°, the arid deserts of that country 
beiDg much less heated than the vast expanse of Sahara. 
Now follows a strange anomaly : it will hardly be credited 
that our blue nosed neighbors in "anada ever experience 
such a temperature, but it is nevertheless a fact that at Mon- 
treal the extreme summer heat is often as high as that of 
the deserts of Arabia, both being 103°. 

Our own State — New York — is not far behind, its summer 
limit being 102°. Spain, Upper India, Canton, China, the 
island of Jamaica, and most of our Southern States average 
100°. With the exception of New York, 98° is the highest 
range in the Northern States. The island of Mauritius is 
next on the list, having a summer temperature of 96° ; then 
come Sierra Leone in Africa and Guiana in South America, 
both 94° ; then Ceylon, 92°. Throughout France, in St. Pe 
tersburg (Russia), Denmark, Belgium, Burmah, Shanghai 
in China, Penang, the Sandwich Islands, Buenos Ayres, and 
the islands of Bourbon and Trinidad, the average is 90°. 
That of Nova Scotia and the majority of the Azores islands 
is 87°. England, Ireland, Sicily, Siatn, and Peru in summer 
are of about the same temperature, not exceeding 85°. 
Pekin in China, Portugal, and Natal Colony in Africa all 
have mild summers, 80° being the extreme. In Siberia, 77° 
is the limit. In Western and Southern Australia and the 
eastern and western parts of Scotland, the temperature does 
not rise above 75°. In Italy, Venezuela, and Madeira, 73° 
is the maximum. 

The thermometer in Prussia, Victoria Land, and New Zea- 
land rarely rises above 70° ; in New South Wales not above 
68°, nor, in Switzerland and Hungary, above 66°. Colder 
still are the summers in Bavaria, Sweden, Northern Siberia, 
Tasmania, and Moscow, in Russia, where 65° is the extreme 
limit. Norway, Greenland, and Newfoundland have no 
weather warmer than 60° ; 55° is the maximum for Central 
Scotland, the Orkney Isles, Patagonia, and, the Falkland 
Islands ; and finally, amid the ice and snow of the arctic 
reg'ons, the heat of midsummer is below 50°. 

Iceland, however, is colder still. The northern portions 
of that country virtually have no summer ; on its southern 
shores, which are swept by the Gulf Stream, the temperature 
sometimes rises to 45°. Last comes Nova Zembla, bleakest 
and most inhospitable of islands, lying frozen in the Arctic 
ocean, on the confines of Northern Asia. It can be truly 
said that in that country there is no summer; for even in 
these midsummer days, while we suffer under the intense 
heat, there the mercury fails to rise beyond 34° — two de- 
grees above the freezing point — and this is the very extreme 
of temperature. 



Function of Potassium in Soils.— According to Nobbe, 
the presence of potassium in soils is necessary in order to en- 
able the chlorophyll grains of the leaves to form starch, 
sodium and lithium being unable to replace potassium in 
this function, the latter indeed being actually injurious. He 
has also ascertained that the different combinations of 
potassium vary very much in their value, the chloride being 1 
by far the mast efficacious. 



We are indebted to the editor of the New York Daily Wit- 
ness for an official copy of the new patent law lately passed 
by the Dominion Parliament, and which goes into effect Sep- 
tember 1, 1872. 

As this new law provides for the grant of patents and 
caveats to American citizens, our readers will doubtless be 
interested to know its general features, and we therefore 
subjoin an abstract. 

The Canadian law is somewhat peculiar. It appears to 
contain a mixture of the English, American, and Continental 
systems, together with a few original articles. 

Under the EDglish and American laws, the patentee may 
exercise his own discretion as to the date when he commences 
the manufacture of his improvements. In consideration of 
making known his invention, the exclusive right to it for the 
period of the patent is guaranteed to him, and he may do as 
he thinks beat about introducing it. If he chooses not to 
work the patent until a late date, or even not at all, it is his 
own affair. The grant is his and holds good during its allot- 
ted term. But at the end of the term, the invention becomes 
public property, and all persons may then freely enjoy its 
benefits. 

The Canadians have adopted the Continental plan by 
requiring that the invention shall be actually worked in Cana- 
da within two years from the date of the patent on pain of 
forfeiture of the grant. Provisions of this nature are gener- 
ally discouraging and inconvenient to inventors. But the 
proximity of Canada to this country, and the fact that Amer- 
icans may, during the first year of the patent, make their 
goods here and take them to Canada, still enjoying protec- 
tion under the patent, will greatly assist them in establish- 
ing the manufacture there within the period required. 

Any American invention, even if it has been already pat- 
ented here, may also be patented in Canada, provided that 
the American patent is not more than one year old. But if 
the sale and manufacture of the article has been commenced 
in Canada before the grant of the Canadian patent, the par- 
ties so manufacturing may continue the manufacture after 
the issue of the patent, without accountability to the paten- 
tee. But all other persons will be required to obtain the 
consent of the patentee before they can sell or manufacture. 
Our citizens can readily avoid any difficulty on this score by 
applying for the Canadian patent, before the American pat- 
ent issues. 

The Canadian law affords suitable facilities for the sale of 
part rights in patents, and forthe record of assignments. But 
these privileges appear to be somewhat nullified by another 
clause, of singular phraseology, which reads as though it 
was intended to empower the owner of a paltry town right 
to destroy the validity of the entire patent, should he choose 
to do so, thus sacrificing the interests of all other owners or 
workers under the patent, without their knowledge or con- 
sent. To effect this nullification of the patent, a part owner 
has only to import or cause to be imported into Canada a 
single example of the patented article. This section evident- 
ly needs modification. 

Another incongruous section is that which punishes the 
patentee with fine and imprisonment if he fails to stamp the 
word " Patented" and the year of the patent upon every 
patented article. The law is specific upon this point ; but 
compliance with it would in many cases be almost impossible. 
For example, upon needles, hooks and eyes, percussion caps, 
eyelets, etc., it would be difficult to place a legible stamp. 
In this country, the law directs that the stamp shall be placed 
upon the package when it cannot be conveniently affixed to 
the article. 

The Canadian law is also faulty in making the omission of 
the stamp a penal offence. A patentee's own interests will 
always lead him to attach the stamp to his goods ; and wheth- 
er the stamp is affixed or not, the public is benefitted, not in- 
jured, by the issue of the improved goods. Surely a patentee 
ought not to be treated as a criminal for the omission of a 
trivial thing which only concerns himself. 

In this country, if the patentee fails to stamp the date of 
the patent upon his goods, and if any persons not knowing 
that such goods are patented should imitate them, they can- 
not be held liable for infringement of the patent. This is a 
more just and equitable provision than that of Canada. 

The Canadian method of deciding interferences is novel. 
If two persons apply for a patent for the same invention, they 
are each to choose an arbitrator, and the Commissioner of 
Patents is to appoint a third. The arbitrators have power 
to summon witnesses and take evidence, upon which they 
determine who is the prior inventor, and to him the patent is 
issued. We shall watch the workings of this peculiar mode 
of settlement with much interest. 

ABSTRACT OF THE NEW CANADIAN PATENT LAW, TAKING 
EFFECT SEPTEMBER IsT, 1872. 

The Canadian Patent Offica is attached to the Department 
of Agriculture, the Minister whereof and Deputy are,' re - 
spectively, Commissioner and Deputy Commissioner o f Pat 
ents. The Governor appoints clerks and assistants. No em 
ployee in the Patent Office shall hold an interest in any pat 
ent. The Commissioner shall publish an annual report, a list 
of patents granted, and may also print the specifications and 
drawings if he thinks best. 

Any person having invented any new and useful art, ma- 
chine, manufacture, or composition of matter, or any new 
and useful improvement on any art, machine, manufacture, 
or composition of matter, not known or used by others be- 
fore his invention thereof, and not being in public use or on 
sale for more than one year previous to his application in 
Canada, with the consent or allowance of the inventor there- 
of, may, on a petition to that effect presen ted to the Commis- 
eicinfer, and in compliance with the other requiremente <$t the 
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Act, obtain a patent granting to such person an exclusive 
property therein ; but no patent shall issue for an invention 
having an illicit object in view, nor for any mere scientific 
principle or abstract theorem. 

But an inventor shall not be entitled to a patent for his in- 
vention if a patent therefor in any other country shall have 
been in existence in such country more than twelve months 
prior to the application for such patent in Canada ; and if, 
during such twelve months, any person shall have commenced 
to manufacture in Canada the article for which such patent 
is afterwards obtained, such person shall continue to have the 
right to manufacture and sell such article, notwithstanding 
such patent ; and under any circumstances.where a foreign pat- 
ent exists, the Canadian patent shall expire at the earliest date 
at which any foreign patent for the same invention expires. 

The patent may be granted to any person to whom the in- 
ventor has assigned or bequeathed the right of obtaining the 
same, or in default of such assignment or bequest, to the ex- 
ecutors or administrators or as signs of the deceased inventor. 

The applicant for a patent must make oath (before any 
Judge in the country where he lives) that he is the inventor, 
must furnish a full specification of his invention, with draw- 
ings in duplicate, together with a neat working model, made 
on a convenient scale. If the invention is a composition, he 
must furnish specimens thereof and of the several ingredients. 

DURATION AND EXTENSION OF CANADIAN PATENTS. 

Patents shall be valid for a period of five, ten, or fifteen 
years, at the option of the applicant ; but at or befere the ex- 
p'ration of the said five or ten years, the holder thereof may 
obtain an extension of the patent for another period of five 
years, and after those second five years, may again obtain a 
further extension for another period of five years, not in any 
case to exceed a total period of fifteen years in all ; defective 
patents may be corrected by reissue or the filing of disclaim- 
ers. 

The Government of Canada may always use any patented 
invention, paying to the patentee such sum as the Commis- 
sioner may report to be a reasonable compensation for the 
use thereof. 

Patents may be assigned in whole or in part ; assignments 
shall be registered with the Commissioner ; the assignment 
first registered shall be good as against any other assignment 
of the same patent or interest therein. 



INFRINGEMENTS. 

An action for the infringement of a patent may be brought 
before any Court of Record having jurisdiction to the amount 
of damages asked for, and having its sittings within the 
Province in which the infringement is said to have taken 
place, and being, at the same time, of the Courts of such 
jurisdiction within such Province, the one of which the place 
of holding is nearest to the place of residence or of business 
of the defendant; and such Court shall decide the case and 
determine as to costs. Any Judgethereof,in chambers if the 
Court be not sitting, may, on the application of the plaintiff 
or defendant respectively, make such order for an injunction 
restraining the opposite party from further use, manufacture 
or sale of the subject matter of the patent, and for his pun- 
ishment in the event of disobedience to such order, or for in- 
spection or account, and respecting the same and the proceed- 
ngs in the action, as the Court or Judge may see fit. 

IMANUFACTURE AND IMPORTATION OF PATENTED IMPROVE 
MENTS IN CANADA. 

Every patent shall be subject to the condition that such 
patent and all the rights and privileges thereby granted shall 
cease and determine, and the patent shall be null and void, 
at the end of two years from the date thereof, unless the 
patentee, or his assignee or assignees, shall, within that pe- 
riod have commenced, and shall after such commencement 
continuously carry on, in Canada, the construction or manu- 
facture of the invention or discovery patented, in such man- 
ner that any person desiring to use it may obtain it, or cause 
it to be made for him at a reasonable price, at some manu 
factory or establishment for making or constructing it, in 
Canada, and that such patent shall be void if ; after the expi- 
ration of twelve months frorp. the granting thereof, the pat- 
entee or his assignee or assignees for the whole or a part of 
his interest in the patent, imports or causes to be imported 
into Canada the invention for which the patent is granted. 

Whenever a patentee has been unable to carry on the con- 
struction or manufacture of his invention within the two 
years hereinbefore mentioned, the Commissioner may grant 
to the patentee a farther delay on his adducing proof to the 
satisfaction of the Commissioner that he was for reasons be- 
yond his control prevented from complying with the same. 

CANADIAN PATENT FEES. 

The following are the patent fees : 

On petition for a paten t of 5 years $20 00 

On petition for a patent for 10 years 40 00 

On petition for a patent for 15 years 60 00 

On petition for extension from 5 to 10 years 20 00 

On petition for extension from 10 to 15 years 20 00 

On petition for extension from 5 to 15 years 40 00 

On lodging a caveat 5 00 

On petition to reissue a patent 4 00 

CAVEATS IN CANADA. 

An intending applicant may file in the Patent Offioe a de- 
scription of his invention so far, with or without plans, at his 
own will; and the Commissioner shall cause the said docu- 
ment to be preserved in secrecy, and such document shall be 
called a caveat. If application shall be made by any other 
person for a patent for any invention with which such caveat 
may in any respect interfere, it shall be the duty of the Com- 
missioner forthwith to give notice by mail to the person who 
has filed such caveat, and such person shall within three 
months after the day of mailing the notice, if he would avail 



himself of the caveat, file his petition and take the other 
steps necessary on an application for patent. 

REJECTIONS. 

The Commissioner may object to grant a patent in the 
following cases: 

When he is of opinion that the alleged invention is not 
patentable in law. 

When it appears to him that the invention is already in 
the possession of the public with the consent or allowance of 
the inventor. 

When it appears to him that there is no novelty in the in- 
vention. 

When it appears that the invention has been described 
in a book or other printed publication before the date of the 
application, or is otherwise in the possession of the public. 

When it appears that the invention has already been pat- 
ented in Canada (or elsewhere, for more than one year), ex- 
cept, however, when the cage is one in which the Com- 
missioner has doubts as to whether the patentee or the 
applicant is the first inventor. 

INTERFERENCES. — ARBITRATORS TO DECIDE. 

In case of interfering applications for any patent, the same 
shall be submitted to the arbitration of three skilled persons, 
one of whom shall be chosen by each of the applicants, 
and the third person shall be chosen by the Commissioner or 
his deputy or the person appointed to perform the duty of 
that office. And the decision or award of such arbitrators, or 
any two of them, delivered to the Commissioner in writing, 
and subscribed by them or any two of them, shall be final as 
far as respects the granting of the patent. 

The arbitrators, or any one of them, after having been so 
worn, s hall have the power of summoning before them any 
party or witness, and of requiring him to give evidence on 
oath, orally or in writing (or on solemn affirmation, if the 
person be entitled to affirm in civil matters), and to produce 
uch documents and things as such arbitrators deem requi- 
site to the fall investigation of the matters into which they 
are appointed to examine, and shall then have the same 
power to enforce the attendance of such witnesses, and to 
compel them to give evidence, as is vested in any court of 
law in civil cases. 

The fees for the services of arbitrators shall be a matter 
of agreement between the arbitrators and the parties. 

CANADIAN STAMP PENALTIES. 

Every patentee under this act shall stamp or engrave on 
each patented article, sold or offered for sale by him, the 
year of the date of patent applying to such article, thus : 
" Patented 1872," or as the case may be ; any such paten- 
tee selling or offering for sale any such patented article not 
so marked shall be liable to the punishment of a fine not to 
exceed one hundred dollars, and, in default of the payment 
of such fine, to imprisonment not to exceed two months. 
The penalty for using the stamp of patented upon an article 
that has not been patented is a fine not exceeding two hun- 
dred dollars and imprisonment not exceeding three months. 



The above new Canadian patent law goes into effect Sept. 
1st, 1872, when a large number of patents will be applied for 
by Americans. In fact many persons, desirous of avoiding 
delay, have already ordered Canadian patents, and their spe- 
cifications, drawings and models, are now in preparation for 
deposit in the Government archives at Ottawa. Messrs. Munn 
& Co. have perfected their arrangements for securing Cana- 
dian patents in the most prompt manner, on very reasonable 
terms, and will be happy to furnish, without charge, farther 
information upon the subject to all who apply. Euquiries 
maybe addressed to them at the Scientific American Office, 
37 Park Row, N. Y. 
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Pittsburgh, Pa.,June 25th, 1872, 

sit to the works of Messrs. Sellers. The Giffard Injector. 
The Baldwin Locomotive Works. Mountain scenery. The 
Pneumatic Railway Brake. The Water Scoop. 
Another of the most interesting among the great manufac- 
turing esta alishrnents of Philadelphia is that of Messrs. 
Sellers & Co., the well known builders of machine tools. 

Here about five hundred and fifty men are employed, and, 
with the ingenious machinery and the effective system 
adopted in doing work, they produce a larger amount per 
year than could two thousand men have done ten years ago 
in even these works, which were then, as now, remarkable as 
a leading establishment in the business. 

The Messrs. Sellers were among the very earliest in the 
introduction of the system, now almost universal among the 
best buillers, of making all their work precisely to gage, and 
thus securing the best of workmanship and interchangeable 
parts. As representing the effectiveness of this modern 
method of manufacturing, their shops form, as in many other 
respects, a model establishment. Their machines are as 
nearly perfect in material and workmanship as it is to-day 
possible to make them, and they were probably the first to 
prove by actual experience that such machinery can find a 
market in this country at remunerative prices. It must be 
confessed that there are, however, comparatively few build- 
ers who adhere, like this firm, to a determination to do none 
but the best possible work under all circumstances. 

The planing machines and the steam hammers made here 
are, if a distinction can be made at all, particularly noticeable 
tools. The method of driving the table of the former, by a 
spiral pinion working into a rack, is found as effective as it is 
ingenious. The steam hammer has the weight of its drop in 
its piston rod, which is made very large, and the system 



adopted in guiding it and thus escaping the serious danger 
which arises in ordinary hammers from a glancing blow, is 
peculiarly excellent. The valve gear is at once the simplest 
and most effective that I have seen. Taken as a whole, it is. 
a splendid tool. 

THE GIFFARD INJECTOR. 

The Giffard steam boiler injector — that wonderful substi- 
tute for the steam pump — is another of the most interest ng 
machines made here. I well remember the incredulity with 
which I first heard, a dozen years ago, of this apparatus in 
which steam left the boiler, picked up a quantity of water 
while passing through the instrument, and carried it into the 
boiler again without the loss of a drop of water or of a parti- 
cle of steam. I remember that the story appeared still more 
absurd when it was added that the new pump needed neither 
valve, plunger, nor any other moving part. It required a 
visit to the works of the Messrs. Sellers shortly afterward to 
remove all' doubt, and, as a matter of coarse, the wonder, 
once seen, became the simplest thing imaginable. The man- 
ufacturers have greatly improved the injector since that 
time, and now there are few railroads in this country on 
which it is not in regular use. 

Every minute spent in this establishment afforded useful 
information, and I only regretted that I had not a week to 
spare, instead of but a few hours. 

THE BAIRD LOCOMOTIVE WORKS. 

An afternoon was spent very pleasantly, and most profita- 
bly, in the great Baldwin Locomotive Works of Messrs. 
Baird & Co. At this establishment, more than twenty-five 
hundred men are at work, turning out from seven to nine 
completed locomotive engines every week, and the orders 
still increase. The proprietors of the works were working 
men who have, by their industry, intelligence and good man- 
agement, become the employers of this industrial army, and 
who have shown what may be done by labor in the acquisi- 
tion of capital, teaching the same lesson that may be learned 
in nearly all of the most successful manufacturing establish- 
ments here and abroad. All work is here, also, made to gage, 
and the several parts are " assembled," to make the complete 
machine, without the expense attending the old process of 
" cutting and carving " in fitting up. Some of the engines in 
progress here are for Russian railroads. Like the majority 
of great industrial establishments, this immense manufactory 
has been many years in process of growth. It was established 
half a century ago, and its first locomotive was built in 1830. 
In 1831, an engine was built here for the Philadelphia and 
Germantown railroad, which is said to have run a mile in 
a minute. 

Good material, good work, and a plain finish, seem to be 
the practice here. 

There are many other large manufactories and interesting 
places that attract the attention and afford valuable informa- 
tion to the engineer, and a dozen of them would each afforl 
material for a full column in the Scientific American; 
but my time was limited, and I was compelled reluctantly to 
leave the " City of Brotherly Love," and to pursue my jour- 
ney westward over that most excellently managed road, the 
Pennsylvania Railroad. 

THE PENNSYLVANIA RAILROAD AND ITS SCENERY. 

The excellence of the road bed and the smoothness with 
which the train ran — sometimes over forty miles an hour- 
allowed the passengers to enjoy, without annoyance, the 
beautiful scenery of the Alleghanies. The atmosphere was 
slightly hazy, but not so much as to interfere seriously 
with the view of distant mountains and adjacent valleys. At 
this season, when every mountain side is clothed with the 
fresh verdure of early summer, and the atmosphere still 
gives that softness to the distance that is only seen when the 
heats of summer or the low temperature of winter has not 
deprived it of its moisture, the scenery is most lovely. This 
oldest of our mountain chains certainly presents studies for 
an artist which, if surpassed in grandeur by those of younger 
ranges, cannot be excelled in quiet beauty. 

The run down the western slope of the mountains gave an 
excellent opportunity of watching the operation of the Wes- 
tinghouse air brake, which has been many months in use on 
the Pennsylvania railroad and, we were told, giving perfect 
satisfaction. We were much pleased with what we saw of 
it. A continuous brake, not liable to break down just when 
most needed to "brake up," powerful but controllable in action, 
and directly under the hand of the engineer — all of which 
merits are claimed for this — is a much needed invention, and 
its successful introduction would undoubtedly save many 
lives, a large amount of property, and perhaps considerable 
of the expense of running fast trains making frequent stops ; 
and, still further, it would save time to a very important de- 
gree. Something of this kind must, sooner or later, be 
adopted. 

At Altoona, a station house roof truss attracted attention 
by its neatness and simplicity. We noticed also, at two 
points on the road, troughs of considerable length laid down 
between the rails and filled with water. The engine was 
supplied with water, without stopping, by letting down a 
curved pipe until its mouth entered the water ; and, at the 
high speed at which it ran, it scooped up a quantity while 
running the length of the trough to replace that previously 
drawn from the tender. This device has been for some time 
in uae abroad, but the Pennsylvania railroad is probably the 
first to introduce it in this country. It will probably be 
found a very valuable device on long lines of road running 
through express trains. 

We finally arrived at Pittsburgh on time, after a quick and 
pleasant run, and are perfectly willing to agree with those 
who claim for the Pennsylvania Railroad the credit of having 
an excellent road bed, good rolling stock, and the best of 
management. R. H. T. 
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Facts for the Ladies.-Mrs. H. F. Taylor, Brasher Falls, N. Y.,has 
use* a Wheeler & Wilson Lock- Stitch Machine since 1858 in dress-making 
and family sewing, without any repairs and has broken but 2 needles in 13 
years. See the new Improvements and Woods' Lock-Stitch Ripper. 



Burnett's Cocoaine gives new life to the hair. 



To Lead all Competitors is the aim of the proprietors of the New 
■Wilson Under-Feed Sewing Machine. It is founded on the very best prin- 
ciples known to the sewing machine science, and improvements, in advance 
of all other sewing machines, are being adopted constantly. The Wilson is 
rabidly gaining the preference of all parties that are acquainted with sew- 
ing machines, and it has already taken the front rank among the first-class 
machines of this country; and its price, owing to its being manufactured 
where labor and material are much cheaper than in eastern cities, is fifteen 
dollars less than all other first-class machines, which fact alone is sufficient 
to induce all to examine the New Wilson before buying any other. Sales- 
room, 707 Broadway, New York ; also lor sale in all other cities in the U. S. 
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The Charge/or Insertion under this head is One Dollar a Line. If the Notices 
exceed Four Lines, One Dollar and a Half per Line will be charged. 



The paper that meets the eye of manufacturers throughout 

the United StateB— BoBton Bulletin, $4 00 a year. Advertisements 17c. a line. 

The best recipes on all subjects in the National Recipe Book. 
Post paid, %'i. 00. Michigan Publishing Company, Battle Creek, Mich. 

The official report of the Master Mechanics' Association will 
be published in fall in the Railroad Gazette, 72 Broadway, New York, 
beginning July 6. Send $1.00 for 3 months' subscription. 

We will Remove and Prevent Scale in any Steam Boiler or 
make no Charge. Two Valuable Patents for Sale. Geo.W.Lord.Phila. ,Pa. 

Wanted — To hear from parties who make a specialty of man- 
ufacturing small patent articles. Address II. D. Chance, Llewellyn, Pa. 

Steam Boiler and Pipe Covering — Economy, Safety, and Du- 
rability. Saves from ten to twenty percent. Chalmers Spence Company, 
foot East 9th Street, New York— 1202 N. 2d Street, St. Louis. 

" Anti Lamina" will clean and keep clean Steam Boilers. No 
Injury to iron. Five years' use. J.J. Allen, Philadelphia, Pa. 

For Sale — To R. K. Contractors: Two second hand direct-act- 
ing Locomotives, 12 tons and 20 tons weight— in good running order. Ad- 
dress Grice & Long Loco. Works, 1340 Beach St., Philadelphia, Pa. 

For Hydraulic Jacks and Presses, New or Second Hand, send 

for circular to K. Lyon, 470 Grand Street, New York. 
For Marble Floor Tile, address G. Barney, Swanton, Vt. 

Wanted — A 2d Hand Boiler of about 3 horse power. Whit- 
ney Arms Company, New Haven, Conn. 

Wanted— A situation under instructions in draughting room 
by a young man who is a machinist. Address J. S. C, care of B. F. C. , 
Princeton, New Jersey. 

For the simplest, cheapest, and best Rotary Pump in use for 
thick or thin liquids,send for circulars to Hersev Brothers,So. Boston, Mass . 

Wanted — Iron Planer, of 5 to 6 ft. square by 12 to 16 ft. long, 
capacity. Must be new, or as good. Will exchange for some choice 
selected lands situated within 5 to 10 miles of Rail Roads in Northern 
Iowa. John Cooper & Co. , Mount Vernon, Ohio. 

The best Bolt Forging Machines are those that work verti 
cal, and forge Bolts any length horizontally. For such, address John R. 
Abbe, 89 Charles Street, Providence, R. I, 

To Capitalists — Two valuable Patent Rights for Sale or ex- 
change for other property. For particulars, address John J. Baringer, 
Germantown, Columbia Co., N. Y. 

Upright Drills — The best in the world. Built by Hawes 
Machine Co., Fall River, Mass. Send for Circular. 

For the most beautiful Site, Building, and Water Power for 

manufacturing pu- t iosea, address Harris Brothers, Newport, N. Y. 

Three fourths saving of fuel, by the Ellis Vapor Engine (Bi- 
sulphide of Carbon) in running the Haskins Machine Co's Works, Fitch- 
burg, Mass. To whom apply. 

Old Furniture Factory for Sale. A. B., care Jones Scale 
Works, Binghamton, N. Y. 

Steel Castings to pattern, strong «.nd tough. Can be forged 
and tempered. Address Collins & Co., 212 Wa - Q *reet, New York. 

The Waters Perfect Steam Engine Governor is manufactured 
by he Haskins Machine Co. , Fitchburgh, Mass. 

Presses, Dies, and Tinners' Tools. Conor & Mays, late Mays & 

Bliss, 4 to 8 Water St., opposite Fulton Ferry, Brooklyn, N.Y. 

Portable Baths. Address Portable Bath Co, Sag Harbor, N.Y. 

Standard Twist Drills, every size, in lots from one drill to 
10,000, at % manufacturer's price. Sample and circular mailed lor 25c. 
Hamilton E. Towle, 30Cortlandt St., New York. 

If you want to know all about the Baxter Engine, address* 

Wm . D. Russell, office of the Baxter Steam Engine Co. , 18 Park PJ ace.N. Y. 

If you want a perfect motor, buy the Baxter Steam Engine. 

Manufacturer's and Mill Supplies of all kinds. Greene,Tweed 
& Co. , 18 Park Place, New York. 

Blake's Belt Studs. The best fastening for Leather or Rub 
ber Balt3. 40,090 manufacturers use them . Greene, Tweed & Co. , 18 Park 
Place, New York. 

Brown's Coalyari Quarry & Contractors' Apparatus for hoisting 
and conveying material by iron cable. W.D.Andrews & Bro,414 Water st.,N.Y . 

Mining, Wrecking, Pumping, Drainage, or Irrigating Machin- 
ery, for Bale or rent. See advertisement, Andrew's Patent, inside page. 

For Tri-nitroglycerin, insulated wire, exploders, with pam- 
phlet, as used in the Hoosac Tunnel, send to Geo. M. Mowbray, North 
Adams, Maes. 

Machinery Paint, all shades. Will dry with a fine gloss as 
soon as put on. $1 to $1.50 per gal. New York City Oil Company, Sole 
Agents, 116 Maiden Lane. 

All kinds of Presses and Dies. Bliss & Williams, successors 
to Mays & Bliss, 118 to 122 Plymouth St. , Brooklyn. Send for Catalogue. 

For Steam Fire Engines, address R. J. Gould, Newark, N. J. 

In the Wakefiold Earth Closet are combined Health, Cleanli- 
ness and Comfort. Send to36 Dey St., New York.for descriptive pamphlet. 

To Ascertain where there will be a demand for new Machin- 
ery, mechanics, or manui&cturerB' supplies, see Manufacturing News 01 
XJsiioa States la Boston Commercial Bulletin. Terms 31.UG & sear* 



Dry Steam, dries green lumber in 2 days ; tobacco, in 3 hours ; 
and is the best House Furnace. H. G. Bdlkley, Patentee,Cleveland, Ohio. 

The Patna Brand of Page's Patent Lacing is the best. Or- 
ders promptly filled by the Page Belting Co., No. 1 Federal St., Boston. 

Absolutely the best protection against Fire — Babcock Extin- 
guisher. F. W. Farwell, Secretary, 407 Broadway, New York. 

Williamson's Road Steamer and Steam Plow, with Rubber 

Tires. Address D. D. Williamson, 32 Broadway, N. Y. , or Box 1809. 

Belting as is Belting — Best Philadelphia Oak Tanned. C. W . 
Amy, 301 and 303 Cherry Street, Philadelphia, Pa. 

Diamond Carbon.of all sizes and shapes, furnished for drilling 
rock, sawing stone, and turning emery wheels or other hard substances 
also Glazier's Diamonds, by John Dickinson, 64 Nassau St. , New York. 

Boynton's Lightning Saws. The genuine $500 challenge, 
Will cut five times as fast as an ax. A 6 foot cross cut and buck saw, $6. 
K. M. Boynton,80Beekman Street, New York, Sole Proprietor. 

The Baxter Steam Engine is saf e,and pays no extra Insurance. 

Peck's Patent Drop Press. For circulars address the sole 
manufacturers, Milo, Peck & Co., New Havea, Ct. 

Better than the Best— Davis' Patent Recording Steam Gauge. 

Simple and Cheap. New York Steam Gauge Co,, 46 CortlandtSt., N. Y. 
The most economical Engine,from 2 to 10 H.P., is the Baxter. 

For Solid Wrought-iron Beams, etc., see advertisement. Ad- 
dress Onion Iron Mills, Pittsburgh, Pa. , for lithograph, etc. 
For hand fire engines.address Rumsey & Co.,Seneca Falls.N. Y 




[ We present herewith a series of inquiries embracing a variety of topics of 
greater or less general interest. The questions are simple, it is true, but we 
prefer to elicit practical answersfrom our readers,] 



1. — Coloring Linseed Oil. — How can I color linseed oil 
red or brown? Aniline in alcohol will not do.— J. P. W. 

2. — Taxidermy. — How are birds and animals stuffed? — 

J. H. Y. 

3. — Cleaning Marble. — What is the best way of clean- 
ing polished marble slabs from grease, oil, or red wine stains ?— C. R. 

4.— Polishing Knives.— Will some one inform an old 

subscriber how the English polish is put on knives, how the wheels are 
made and what kind of leather should be put on ?— J. G. 

5.— Walnut Stumps.— What is the value of walnut 

stumps and in what shape should they be sent to market? Are the white 
walnut, black walnut, or butternut the most valuable ?— E. C. 

6.— Vinegar. — Will some practical man inform us of the 
best mode of making vinegar from the best materials, that the public may 
not continue to be poisoned by vitriolic and other mix tures?— G. 

7. — Skin Diseases. — I notice in your paper of May 11th, 
1872, a communication from a sufferer from skin disease, attributing the 
cause to the use of a certain kind ol soap. I am one of many shop mates 
who have the same disease, and 1 think we contracted it from using sand 
paper, as it is altogether on the hands. 1 have had it two months, and have 
had two of our best doctors here at work on me, but without success. What 
they give me to use are washes for the hands, which apparently drives it 
away for a few days ; but j ust as soon as I commence to work, out it comes 
again. I have been using carbolic acid and glycerin, bathing the hands in 
strong salt brine, nitrate of lead, and sulphuret of potassium ; the latter ap- 
parently does the most good, but the cureis not permanent. We should be 
grateful to you if you could get, from some of your eminent physicians in 
New York, a radical cure. I think some medicine should be taken to purify 
the blood, but both the doctors I have seen do not give me any.— C. N. 



out your designs on paper and transfer by the use of some sharp pointed 
instrument, pricking through the paper ; then paint your design on top of 
the gold; asphaltum varnish is a good material for that purpose. When 
that is dry, wash off the surplus gold, and shade the letters or other de- 
sign with paint of any color desired and let it dry. If you desire a colored 
ground, then paint the whole surface with the color desired. Experience 
is necessaryforthisclass of work.— R. F., of Mass. 

Ocean Cables. — H. F. H., query 1, page 416, Vol. XXVI.— 
The Atlantic cables mostly lie at the bottom of the ocean, but there are 
many stretches between the submarine mountain peaks. The specific 
gravity of the cable causes its sinking and remaining at the bottom of the 
sea.— E. H. H.,ofMass. 

Cement for Letters on Glass.— To J. F.— This is fre- 
quently made by diluting white of egg with water to a suitable degree of 
fluidity, and adding a little carbolic acid to prevent decomposition, and 
then filtering. Paint the glass by means of a badger hair brush, allow it 
to partially drv, and apply gold or silver leaf, and allow it to become 
thoroughly dry. Now put on the stencil plate, and with a needle point 
mark out, down to the glass, the letters or design. Then put the whole 
plate into a shallow dish of tepid water, and by means of a stick, finger, 
or finger nail, etc. , rub off the extraneous metal, and you will have your 
perfect letters left, and if the cement has not been too thick, wltn a per. 
feet brilliancy.— E. H. H., of Mass. 

Slack Coal and Sawdust. — To J. F. T.— Mix them toge- 
ther with enough gas tar to stick and make into bricks. A machine like the 
pug mill of a brick machine would do, or indeed a brick machine at once 
wouldprobably answer, especially such a one as would press the mass 
into a mold, and not such as would drive out thestuff in a stream, 
then to be eut with wires. This last style of machine would inevitably 
make very poor work, but by the former you would get, I think, a splen. 
did fuel, and only take a very small quantity of the cheap tar.— E. II. II. 3 
of Mass. 

Slack Coal and Saw Dust.— J. F. T. can burn all his saw. 

dust forfuel if he has proper grates and has a good draft to his fire box. 
I am sawing green hemlock with a five feet circular saw, and burn every 
bit of sawdust made. 1 use no coal or extra fuel.— N. J., of N. Y. 

Cutting Steel Augers, etc.— To A. V., query 10, page 

354, Vol. XXVI.— I would say, first, that the diameter should vary with 
the diameter and pitch of thread, and should be about two inches for 
threads from 24 to S3, three inches from 16 to 24. The number of revolu- 
tions should be from 12,000 to 16,000 per minute, and a pulley 2x2 (on a 
steel arbor running in Babbitt boxes) will be large enough to run it. A. 
V. will find he will have to harden his cutters and temper to a straw 
color in order to have them stand.— C. M. P.,ofMass. 

Test for Zinc— To J. B.— The simplest method for an 
amateur to employ is probably to evaporate a gallon of water to dry- 
ness, put the residue on to a platinum wire, and moisten with a solution 
of protonltrate of cobaH. Apply the blowpipe flame, and the little mass 
will yield a green colored appearance if zinc be present. Other means 
of testing are adopted, but to any but a professional will be found com- 
plicated. The presence of Ave grains in a gallon would eventually 
prove injurious, but It would probably be only after a lengthened use of 
such water. The antidote for acute zinc poisoning is the exhibition of 
an emetic, and afterwards the drinking copiously of albuminous fluid and 
large doses of tannin or oak bark tea, etc.— E. H. H., of Mass. 

United States Coinage. — To F. R. E., query 16, page 10 

Copper cents were issued first m the year 1793 and ceased in 1857. In 
1815, there were none coined. The half cents made their first appearance 
in 1793, and were discontinued In 1857. In 1798, 1801, 1812 to 1824 inclusive, 
andl852 there were none coined except a few pattern pieces in 1813, 1832, 
1840, and the eight succeeding years, and 1852. The eagle head nickels 
were first issued in 1857, and in 1859 were supplanted by the Indian head, 
-E. T. P.,ofN. Y. 
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S ?E01AL &OT&.— This column is designedfor the general interest and in- 
struction oj our readers, not for gratuitous replies to questions or a purely 
business or personal nature. We will vublish such inquiries, However, 
wiien paid for as advertisements at 1 '00 a line, under the head of "Business 
and Personal. • 

ALL reference to bach numbers must be by volume and vaot. 



J. D., and others. — Multiply together the area of the piston 
in inches, the mean boiler pressure in pounds per square inch, the length 
of the stroke in feet, and the number of strokes per minute; divide bv 
33,000 and you have the horse power of your engine. 

To R. P. P. — There are positive and negative poles to the 
induced currents of the electrical machines that you speak of. As to 
method of manufacture, consult books on electricity. It is not new to 
place a wheel at the bow of the canal boat, nor to have side pieces ex- 
tended forward to prevent lateral movement of swell or waves. This 
plan was illustrated in last volume of Scientific American. 

W. S. M. — The clearest and most dense ice will keep the 
longest and produce the most refrigeration. Placed in water, the tem- 
perature produced by two cubes of ice, one of porous or snow ice, the 
other of dense clear ice, will be the same. But the clear ice will refriger- 
ate a larger quantity of water than the porous ice. 

Milk Soured by a Thunder Storm.— Milk, beer, and other 

fluids turn sour by oxygenation. After a thunder storm there is always 
in the air a considerable excess of ozone, which is oxygen in its most ac- 
tive condition, re ady to attack any matter that can be affected by it.— D. 
B., of N.Y. 

Proportions of Steam Engine.— D., query 5, page 26, is 

is informed that James Watt determined that the condenser and air 
pump should each have one eighth the capacity of the cylinder. In more 
modern practice, however, the air pumps are made larger, especially in 
marine engines. Some engineers also make their condensers larger, but 
the practice is not justified by any economical result.— D. B. , of N. Y. 

Dimensions of Belt.— Query 7, page 416, Vol. XXVI.— W. 
J. S. can ascertain the width of belt required.'for his purpose by calcula- 
tion from the speed of his driving pulley. A belt one foot wide running 
at the speed of seventy feet per minute will develop one horse power; a 
belt three inches wide, to develop the same power, must run of course at 
280 leet per minute. — T. L„ of Mass. 

Gilding on Glass.— In answer to J. F., query 5, page 416, 

Vol. XXVI., I would say that gilding on glass is done by the use of what 
is termed a water size, made by the use of some mucilaginous substance, 
such as thewhiteof eggreduced with water. I conclude that Euglish 
gelatin is best, but great care is necessary not to make it too strong; and 
it should be perfectly clean, therefore straining it through thin muslin is 
a good precaution. The gilding is done upon the back side of the glass. 
First clean the glass perfectly with alcohol ; then apply the sizing with a 
flat camel hair brush, and immediately lay the gold leal'. Stand the 
glass on edge and allow the surplus size to settle from Under the gold. 
The gold will flatten and have a burni6hed appearance. Whendry,la 



Under this heading we shall publish weekly notes oj some of themore promi- 
nent home and foreign patents. 



Horse Shoe Nail Clincher.— Wm. H. Lyman, Springfield, Mo.— Many 
efforts have hitherto been made to construct this tool so as to afford the 
greatest leveraKe to the hand o( the smith, to avoid side strain upon the 
screws and pivots, and to prevent the liability of the jaws to slip from the 
nail. Some clinchers have one of these advantages and some another, but 
none have hitherto combined them all. This clincher has the iollowing ad- 
vantages : 1st : It is constructed so as to take off all side strain from the 
fastening screws or pivots and thus to allow none of the parts ever to lose 
their true relative position to the others. 2nd: It is provided with double 
leverage jaws.so that the grip of one hand will easily and accurately clinch 
the nail. 3rd: It has a peculiar shape of underjaw which prevents that jaw 
from slipping and causes it to rock on the nail head. The effect of these several 
advantages is to give the smith complete control of the horse's foot, while 
he is oeingshod to enable him always to turn off perfect work, and witha 
to furnish him with a most durable tool that is not liable to get out of order. 

HarvesterReel.— Georges. Grier, Milford, Del.— The invention con- 
sists in supporting an adjustable reel by means of a pivoted crank shaft, 
which passes through the hollow shaft of said reel and moves up or down 
with it. 

Fire Kindler Case.— David W. Thompson, St. Joseph, Mo.— The inven- 
tion consists of a screw capped can lor holding the oil and kindler, so that 
the former is prevented from spilling or waste in the event of the can being 
accidentally upset, and the latter is kept from rattling or moving about in 
the can while the can is being handled; at the same time the kindler is 
always saturated and ready for use. 

Ros sing Machine.— Charles Gilpin and James T. Hill, Cumberland, Md. 
—The invention consists in causing the knife of a rossing machine to change 
its position automatically according to the thickness of bark passing be- 
tween the rolls, and in the peculiar arrangement of devices by which this 
newidea is carried out. 

Peanut and Coffee Polisher,— Benjamin F. Walters, Norfolk, Va.— The 
invention consists in combining a rotary and stationary brush with a feed 
hopper, so that coffee or peanuts may be readily, conveniently and effectu- 
ally polished for market. 

Circle for Carriage.— Edwin Wilson, Prattsburg, N. Y.— This inven- 
tion relates to an improved method of connecting the reach, tront axle, 
head block and circle of a carriage. The reach and head block are rigidly 
attached to a three armed plate or strap which rests upon the circle. The 
straight part of the circle is attached by clips and yokes to the axle. The 
ringbolt is attached to the upper side of this straight part, and passes 
through thestrapandthe head block. The whole is strengthened by braces. 

Coverisg Tubular Fabrics with Rubber.— William H. Bates and 
Hugh Faulkner, of Leicester, England, assignors to Ezra Thomas Sawyer, 
of East Hampton, Mass.— This invention relates to a new machine for ap- 
plying an outside coating of India rubber, gutta percha, or other analogous 
elastic gum to tabular fabrics that are to be made water tight. It is more 
particularly adapted to, and intended for, the manufacture of rubber hose, 
but may also be used for other tubular fabrics. The tube to be covered has 
a core placed within it and is joined at the ends. It is passed over two 
drums, and by their means carried repeatedly through the waterproofing 
solution, drying cylinders, and an annular scraper until the covering is 
thick enough. 

Water Wheel.— James P. Lamoree, ot Mexico, N. Y._ This invention 
relates to that class of water wheels in which the buckets are arranged in 
diametrical pairs, and are thrust in and out as they rotate. It consists in 
adjusting the throw of the buckets so that the maximum protrusion thereof 
takes place at different points, which is accomplished by means of a shaft, 
axle and axis which are arranged adjustably in a rectangular slot in the 
ymiddle part of each pair of buckets. 
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Pkojbctilb.— John Rigncy, of WestFoint, N. T.— In thia invention a com- 
position or 80ft metal cap is applied to the rear end oi the projectile in such 
a manner that its sides are iorced over a conical part of the shot and ex- 
panded into the grooves of the gun when the same is fixed. The cap is con- 
nected to the shot by means of interior projecting studs which are passed 
into corresponding zigzag grooves formed on the end of the projectile. 
These grooves are so formed as to preventthe backward escape of the studs, 
but they admit their forward movement when the cap is driven forward by 
the explosion. 

Cultivator.— William C. Percy, of Bayou Sara, La.— This invention fur- 
nishes an improved plow for cultivating cotton and corn, especially of use 
when it is desired to simply loosen and pulverise the soil and destroy the 
weeds without turning a furrow. The plow, which is made pointed, is 
curved forward so as to form the arc of a circle ten inches in diameter. The 
middle part is cut away, forming a hole or opening of about the same shape 
as the body of the plow. The curvature and the opening cause the plow to 
pass easily through the ground and destroy the weeds, stir up and loosen the 
soil, and leave it loose and level. 

Wood Filling.— Frank Seabury, of Yarmouth, Me., assignor to himself, 
John S. Seabury, AramiD. Seabury, Adolphus Grant, and .Nicholas Grant, 
of same place.— In varnishing or otherwise finishing wood the varnish sinks 
into the grain and it is impossible to make a level surface by using varnish 
alone. If the wood is oiled the grain is left open, and in use fills with dirt. 
To remedy this various fillings are used; but all ha^e to be colored to imi- 
tate the wood, and '■■hus all the finer shades oi color are destroyed, as the 
same color of filling is used for the whole piece. To obviate these difficul- 
ties the inventor employs the substance known as terra alba. It is finely 
ground or powdered, mixed with oil, and applied in the ordinary manner. 
This filling is transparent, does not injure the color of the wood, allows all 
the shades oi color and the grain of the wood to show, and, at the same time, 
is hard and perfect. 

Lamp Chimney Cleanbb.— Adelbert Austin Ford, of North Abington, 
Mass.— This invention relates to an improved lamp chimney cleaner, and 
consists in constructing the same of a stem or handle of wood to which are 
attached a swab and wiper. The swab is made of manilla and fastened to 
one end of the handle ; the other end is slit or quartered a portion of its 
length by a saw, and the wiper is simply a square piece of paper or cloth, so 
folded or crimped that it enters the slits, and is thenfolded down by turning 
the stem with one hand and holding the wiper loosely with the other. A 
thimble slides loosely on the stem, and is crowded up on to the wiper to 
hold it Jn place. The thimble is made slightly tapering so that it does not 
tear the paper while gathering and confining it tightly to the stem. 

StovePipb Dampbk.- Charles Reed, of Beaver Dam, Wis.— This inven- 
tion supplies a selt cleaning damper for stove pipes. It consists of a metal 
disk which is slotted across its face, and an upper grating the bars of which 
fit into the slots of the disk and nearly close them. These are mounted on 
the same axis, so that the bars may be turned down through the slots and the 
passage opened. The turning is effected by thumb screws, which are so ar- 
ranged that the grate may be turned alone, or the grate and disk together. 

Nut Look.— Rasselas G.Peterson and Jonathan Coulter, of Perry ville, 
Ohio.— Th*s invention relates to a new nut lock for use on railroad rails and 
for other purposes, and consists in the use of a hook in connection with a 
grooved nut and recessed fish plate by means oi which the nut is locked. 
The nut on its inner facehas anumber of grooves. The plate is also grooved 
or recessed close to the aperture which admits the bolt, the recess being L- 
shaped. When the nut has been screwed on to the bolt as far as necessary, 
and until one of its grooves is inline with the longer part of the recess, the 
hook is inserted in the recess and pushed under the nut into the groove. The 
nut. is then slightly unscrewed, carrying a projecting ear of the hook into 
the L- shaped recess. The hook in this position properly locks the nut, as 
during a j ar or motion of any kind the tendency of the nut to become un- 
screwed will only the more firmly apply the hook to its place and insure the 
lock. 

Bridge.— Reuben L. Partridge, of Marysville, Ohio.— This invention fur- 
nishes an improved bridge which is simple In construction, light, and strong 
and consists in the construction following : The upper and lower chords are 
made in two sections. The ends of the ties or posts are securely bolted to 
and between the sections of the chords.and stand at.an angle of sixty degrees 
with the horizontal plane. The main braces are arranged in pairs, and 
stand at an angle of forty-five degrees with the horizontal plane. The 
two braces of each pair are parallel with each other, pass upon opposite 
sides of the ties or posts, aud are bolted at theirmiddle parts to the middle 
part of the said ties or posts. The ends of the braces rest against iron loot 
pieces which are interposed between the ends of the braces and the ties and 
chords. The sides of the foot pieces are flanged so that the ends of the 
braoe3 rest squarely against them, and their rear sides are notched to fit up 
on the ties or posts. 

Wind Wheel.— James J. Hosey, of Cape Girardeau, Mo.— This invention 
relates to a new self regulating windmill, the motion oi which does not vary 
with the strength of the wind, but is always steady. It consists in surround- 
ing the fan, or wheel, with an upright stationary cylinder which is provided 
with about eight large openings through which the wind is admitted to the 
fan. Each opening is furnishedwith agate which is pivoted vertically near 
the middle in such a manner that the wind when strikingit has a tendency to 
close it. It is also furnished with a weighted lever which tends, on the 
other hand, to keep it open. In this way, aided by other attachments, the 
wind is admitted to the fan in quantity proportionate to the work to be 
done. 

Street Cakb.— John Stevenson, of New York city.— This well known 
street car and omnibus builder, whose passenger vehicles may be seen in 
nearly every country on the globe, has recently received patents for various 
improvements in their construction which consist as follows: The first in- 
vention relates to securing the metallic connection between the running 
gear and the body of the car, which is accomplished by interposing rubber 
or other elastic material between the parts so as to reduce the discomfort 
experienced by passengers from the noise of the wheelB, the clattering of 
the parts, and the jar occasioned by applying the brakes. The next im- 
provement consists inmaking the axle journal without a shoulder and plac- 
ing a spring check at its end, by which arrangement, as the car is forced 
from side to side through inequalities in the track, the concussions are re- 
lieved by means of the spring check. The third invention provides means 
for securely holding and fasGening the caps of car axle journal boxes, and 
the lourth improves the construction of car brakes bo as to simplify the same 
and facilitate repairs. 

Mowing Machine.— Benjamin Attwood, oi Stanstead, Canada.— This in- 
vention furnishes an improved reaper and mower which iB simple in con- 
struction, light, strong, and durable, not liable to get out of order, and 
which readily adapts itself to inequalities of the surface of the ground, has 
a very light side drait, and consists in a peculiar arrangement of a lever, 
suspension bar, and brace bar, in combination with the driving pitman and 
frame, by means of which these objects are attained. 

Cae Coupling.— Samuel G. Northrop, oi Wilmington, N. C— This inven- 
tion furnishes an improved car coupling which is simple in construction, 
and is adjusted to couple itself when the cars are run together. The cavi- 
ties of the bumper heads of the car are divided into two cempartments by 
horizontal partitions. The coupling pins pass down through the bumper 
heads and through the coupling link or bar which enters the lower com- 
partments oi the bumper heads. One end of this llnk'or baris made thick, 
s o as to hold the link in a position to enter the bumper head of the adjacent 
car when the cars are run together. The thinner end of the link has a slot 
ormed through it to receive the coupling pin. In each partition, at the rear 
side of the hole through which the coupling pin passes, iB formed a recess to 
receive the lower end of the pin so as to hold it suspended while the cars 
are being run together. The recesses support the pins with their lower 
ends below the upper surface of the partitions, so that they may be sure to 
dropinto their holes when pushed out. Levers are pivoted to the sides of 
the bumper heads at the rear edge of the horizontal partitions. Their up- 
per ends are bent forward, so as to nearly touch the coupling pins when rn 
position to couple the cars. As the cars are run together the forward end of 
the coupling linfc strikes the lower end of the lever and pushes the coupling 
pin out of the recess and allows it to drop through the Blot in the link. 



Appaeatus foeMoving Buildings. —William N. Hemenway, of Pecato- 
nica. 111.— This invention furnishes an improved truck f or moving build- 
ings, which is simple in construction and effective. Two short rollers are 
placed endto end upon a shaft which is attached to the centers of the lower 
sides of three longitudinal bars. The lower sides of the bars arebeveled 
toward their ends, so as to prevent them catching upon the ground. T hey 
are connected at their ends and at their center by cross bars. The central 
cress bar is made thicker at its middle part, and to its center is attached a 
king bolt or pivot to receive a swinging bar or bolster upon which the 
building rests while being moved, and to which are attached two or more 
upwardly projecting spikes to prevent the bolster turning or getting out of 
place beneath the building. To the under sideof the end parts of the bols- 
ter arepi voted the ends of bars or straps by which the bolster is rigidly con- 
nected to the framework of the truck when adjusted. This construction 
enables the truck to be adjusted with respect to the direction in which the 
building is to be moved, or to change it without disturbing the connection 
between the bolster and the building. 

Buttee Tub and Cooler.— Arthur J. Connelley and TheodoreBenjamin, 
of Philadelphia, Pa.— This invention iurnishes an improved cooler for pre- 
serving and ti ansporting butter, milk, lard, and other articles. It consists 
of an oval cooler which is strengthened by hoops. At the ends are ice 
chambers, and along the sides, which are made double, is packet? some suit- 
able non-conducting material. The cover, which is in two parts, hinged, is 
also made double, and the cooler has a false bottom, both of which are filled 
with similar material. The waste water is conducted so as to run off freeiy 
through a stop cock. 

Purifying Sacchaeine Juices.— Theodore E. O. Allaire, of Paris, 
France.— This invention consists in purifying sugar and all kinds of 
saccharine juices,and in extracting nearly all the crystallizable sugar there- 
in contained, by means of the hydrofluosilicate of ammonia, or the double 
fluoride of silicium and ammonium, or other double fluoride containing 
sllicium, whereby more or less insoluble precipitates are formed, whose 
presence in the Baccharine juices would have prevented the crystallization 
of a certain quantity of sugar ; and, also, in the alter treatment of the pre- 
cipitates. 

Sewing Machine.— Theodore A. Weber, of New York city, assignor to 
Lebbeus W. Lathrop, of same place.— This invention consists of an im- 
proved arrangement of apparatus iorworking a spool carrier in a continu- 
ous rotary course; the combination, which includes several ingenious con- 
trivances, and mode oi operation would hardly be understandable from a 
verbal description. 

WaedeobeBueeau.— John H. F. Lehmann, of New York city.— This in- 
vention provides a useful and convenient piece of iurniture which is so 
constructed as to serve a variety of purposes. It may be used as a bureau 
or expanded into a wardrobe, and admits of service as a writing desk also. 

Appaeatus foe Draining and Cooling Sugar.— Branch Tanner, of 
Cheneyville, Louisiana.— This invention consists of a simple apparatus 
by means of which sugar may be cooled and strained readily and in- 
expensively. An open case or cooler is mounted on trunnions so that it can 
be turned upside down, and in this the hot cooked sugar is placed and 
allowed to stand uncovered until it is cooled. Then perforated tubes with 
conical ends are forced through the sugar to the bottom of the case and 
equally distributed throughout ; after which a straining cover is fastened on 
the top of the case, and the same turned over. The molasses isthus allowed 
to escape through the tubes and strainer and the sugar is retained. 

Stop Motion foe Knitting Machine.— Thomas F. Wynn, 01 Atlanta, 
Georgia.— This invention has for its object to provide an improved stop 
motion forlooms andknitting machines of the elass in which the motion of 
the machine is arrested, immediately on the breaking of a thread, by means 
of a drop weight or its equivalent, which operates by aid of suitable inter- 
mediate mechanism to disconnect the driving wheel or shaft. The inven- 
tion consists in the arrangement of certain wires, rotary rings, and other 
connected parts, whereby a simple, inexpensive, but efficient piece of me- 
chanism is produced. 

MedicalCompound and Disinfectant.— Joseph Walton, of Newark, 
Ohio.— This invention furnishes an improved medical compound for driv- 
jng away mosquitos, flies, etc. from the person or house. It is a disin- 
fectant and preventive, especially in cases of cholera, small pox, etc. , and 
is useful as a lotion and for other purposes. It is composed of camphor, 
one ounce; carbolic acid, twelve ounces; aqua ammonia, ten drams; and 
salt soft water, eight drams. 

Horse Power.- William G. Halbert, of Columbus, Miss.— This invention 
is an improvement in horse powers. Some distance below the main wheel 
are fitted, through the shaft, two radial beams, each of which is somewhat 
longer than the diameter of the wheel and is slotted at both ends. The 
inner end of each draft beam is, by an inclined brace, connected with the 
under side of the wheel, while near its middle it is, by a pin or bolt, con- 
nected with the end of one of the radial beams. The pin plays in the slot 
of the radial beams. The four ends oi the two beams may in this manner be 
connected with as many draftbeams or levers. By this arrangement consid- 
erable leverage is obtained, the power increased and equalized, and the 
machine made more valuable. 

Mill Pick. —Frank Kortick, of Mendota, 111.— This invention relates to 
certain improvements in mill picks, which consist in holding the movable 
blade firmly in position between two jaws, one of which is rigid and the 
other aspringjaw, which latter is pivoted to the further end of the former 
so as to allow of its swinging laterally. The blade is firmly lodged against 
stepB in the rigid jaw, from one to another of which it is shifted as it wears 
out. The handle is provided with pivoted clamps by which the set ot the 
pick may be adjusted. 

Bkoom and Beush Holdee.— George B. Cunningham, 01 Northampton, 
Mass.— The object of this invention is to improve the machinery employed 
in the manufacture of brooms and brushes; it consists of a holder for the 
broom or brush handle which is used while putting on the corn and which 
does not injure the handle. It is constructed of a tube, from the interior 
circumference of which at one end project spring wires with jaws at their 
ends. A cap is screwed on to the end of the tube and compresses thejaws 
more and more as it is further screwed on. The broom or brush handle is 
inserted in the tube and held by the compressed jaws as described. 

Steam Engine.— John Donnelly, of Hudson, N. Y. , assignor oi one half 
his right toHorace R. Peck, of same place.— This invention relates to that 
class of steam engines in which rotary motion is established by the cross 
head or a projection thereon acting against spiral ribs on a cylinder; and 
it consists, first, of a jointed piece on each of the flanges or ribs, with a 
spring which rises and allows the cross head to pass from one rib to the 
other at each end of the stroke, the pieces being returned to their positions 
again by the spring. The invention also consists of a shifting idle wheel, 
two drums and gearing, for shifting the connection of the main shaft from 
one to the other of the cylinders to reverse the motion, the cylinders being 
arranged for driving in opposite directions. It also consists of a brake for 
arresting the motion, which is formed by a cam wheel on the driving shaft 
and a secondary steam piston arranged to be forced against the wheel, 
said secondary piston being in the end of the steam cylinder opposite to the 
main piston. 

Railway Gate.— George A. Kristie and Samuel Horn, Fort Seneca, 
Ohio.— This invention is an improvement in railroad gates which are de- 
signed to be operated automatically by means of a spirally grooved or 
flanged roller, arranged so as to be acted on by the wheels of the locomo- 
tive. The roller is placed outside the track, but is secured to the rail, and 
is connected to the pivoted gate by a link, or bar, which, when the gate is 
closed, assumed a vertical or inclined position over the roller. In this way 
great leverage is obtained on the gate, and it can be raised rapidly and 
without liability to injury. 

Atmospheeic Watee Elevatoe.— Frederick Baldwin, Janesville, Wis- 
consin, assignor to Alexander Graham, of same place.— The object of this 
invention is to obtain a self acting water elevator or conveyer, which 
is operated entirely by air pressure derived from a reservoir of compressed 
air. The invention consists principally In a new combination ot air and 
water' chambers, floats, and automatic Valves, all arranged .to enlWeiVe the 
j desired purpose, in the most e c'on'6mic!al and pVactfcal manner. 



Stone Truck.— George A. Davidson, of Maiden, assignor to himself and 
Horace T. Caswell, of Troy, N. Y.— TMb invention consists in detachably 
connecting the front endof the platform of the common two wheeled hand 
trucks used in stone yards to a front truck which is provided with gear for 
readily hitching thills to it and unhltchingthem, whereby all the advantages 
of a hand truck are combined with those of a horse truck, bo that the load- 
ing of large fiat Btones, by tilting the rear end of the platform down to the 
foot of the stone, throwing the stone over on to it, and then tilting the 
stone and platform back on the wheels, may be performed in the same way 
with the horse truck that it is done by the handmachine, by simply detach- 
ing the platform from the front truck. After the stone iB loaded, the front 
and rear trucks can be again connected. 

Watee Elevator.— Eli Deaver, of Rokeby, Ohio.— This invention re- 
lates to a novel arrangement of a sliding delivery trough with a well curb . 
With the exception of an opening through which the bucket passes into and 
out of the well, the curb is closed at the bottom. The sliding delivery 
trough is composed of a spout and an enlarged part which is designed to 
cover the opening. The spout is made of sufficient length to protrude 
through the side of the curb, and when the bucket is to be lowered it is 
drawn out so as to uncover the opening. So soon as the bucket is again 
elevated, the trough is pushed in and the bucket lowered to allow it to rest 
in the trough and occasion the delivery of its contents by means of a valve 
in its bottom. By this arrangement tilting or lateral movement of the 
bucket is obviated ; the trough spout does not protrude when water is not 
being drawn, and no filth can get access to the well. 

Mold for Casting and Chilling Sleigh Shoes.— Volney A. Butman, 
Ironton, assignor to himself and V. L. Benjamin, Fond du Lac, Wis.— In this 
invention the improvement consists in forming the lower part or nowel of 
the flask with a cast iron bed mounted on wheels, whose surface is so shaped 
as to give the requisite curved form to the shoes cast upon it. The sides of 
the nowel are cast separate and firmly fastened to the bed by meansof bolts. 
The ends are made detachable, being held by means of hooks to the project- 
ing side pieces. This is for the purpose of preserving the flask, as, if the ends 
are made in one with the bed, they are very apt to crack oft in casting. The 
-patterns used have at their lower edges projecting dowel pins that fit into 
corresponding apertures in the bed. The dowels serve the double purpose 
of keeping the patterns in place and of core prints. In the process of cast- 
ing, the metal is chilled as it comes in contact with the bed, and the shoes 
are thereby made ready for service. 

Still.— Allan M. Ring, St. John, N. B.— This invention provides a simple, 
cheap, and durable portable condenser for obtaining fresh water from salt 
water, to be used in connection with a galley for generating the steam. 
The worm tub is constructed of an inner and outer cylinder, and the con- 
densing coil, which is of lead pipe, extends from the top of the inner one 
downward about two thirds of the way, where it discharges into a narrow 
space between two inclined plates which traverse the remaining portion of 
the cylinder. This affords a large area for condensation. A stand for the 
condenser is also provided, and is furnished with shelves underneath to 
support a boiler and lamp if required. 

Liniment.— William H. Wagoner, of Hurd Post Office, Pa.— This inven- 
tion provides a liniment which is compounded of equal parts, or there- 
about, of alcohol, Bpirits of turpentine, rye whiskey and sweet oil. 

Apparatus for the Manufactuee of Warp and Paper Pulp Fab- 
eics.— Lindley M. Crane, Ballston Spa, N.Y.— This invention consists in 
combining with the ordinary machinery for paper making (where the pulp 
is taken from the vat and delivered to the apron continuously) a spool 
stand, from which the warp threads are arranged on one of the pulprollers 
in such a manner as to be drawn in between the two layers of pulp as they 
are delivered to the endless apron, thus forming an improved fabric of 
paper and warp threads. Weft threads are also added by means of a shut- 
tle and the employment of another pulp roller. 

Cultivatoe.— Abel Merrill, Ingersoll, Canada.— This invention furnishes 
an improved cultivator which is light and easily drawn and runs steadily 
and smoothly. The frame is in the shape of a right-angle triangle, the beam 
forming the hypothenuse of which carries the plows. The lower edge of 
each plow is bent outward so as to form a share, and the inner edge is bent 
upwardand attached directly to the side of the beam. The forward edge 
of this part serves as a coulter, and is notched or slit so as to form a guard 
by means of which rubbish is turned aside and not allowed to obstruct the 
plow. The gang of plows is adjustable and can be set to work at any 
required depth, or entirely raised from the ground. 

Ironing Table.— James T. Plowman, Sr. , Baltimore, Md.— The object of 
this invention is to furnish a cheap, convenient, and durable table for iron- 
ing, which may he used for other purposes ; and it consists in providing the 
ordinary framework of a table with a top which is in three pieces. The two 
side pieces are fastened down to the frame and the middle piece is arranged 
to be drawn out from between them so as to form an extension leaf to be 
used in ironing To prevent weights placed on the leaf overbalancing the 
table, the opposite end is fastened to the floor with a hook. 

Shuttle Binder Actuating Mechanism,— Henry H. Law, Gloucester, 
N. J.— This invention consists in an ingenious arrangement of mechanism 
by which an arm attached to one of the rods that connect the lathe of a loom 
with the crank shaft is m ade to operate the shuttle binding levers in such a 
manner as to retain the shuttle when driven into the box until the time for 
throwing it arrives. 

Bedstead Fastening.— T. W. Moore, New York city.— In this invention 
which relates to a new and useful improvement in the mode of attaching the 
cast fastening plate to the rails of bedsteads, the fastening plate is let into 
the inside of the rail by cutting away the rail at the end, so that the joint 
end of the rail will be even with the post. A recess cut in the rail receives 
the hub or center, which serves to hold the plate securely in place. Orifices 
are made through the plate, which, in fastening the plate to the rail, receive 
glue or pins, and serve to hold the plate. 

Carriage Running Gear.— William Hemme,of Michigan Valley, Kansas. 
—In this invention the axles are pivoted in the center to plates which are 
attached to the underside of the wagon body. The hounds connected with 
the axles are joined at their extremities by means of a sliding swivel and 
pivot. This uncture forms a knuckle joint for the two axles, by which 
they are caused to move simultaneously when the wagon is turning a cor- 
ner into such a position that the front and hind wheels run in the same 
tracks. An extension rod is connected with each axle, and adjusted so as 
to prevent too much play in them. 

Caeeiage Curtain Fastenek.— Timothy D. Marsh, of Jersey, O.— This 
invention furnishes an improved cam or lock button hole for carriage cur- 
tains and other similar uses. The locking button hole is composed of two 
metallic plates, one of which is attached to the curtain, and the other is so 
arranged as to admit of being turned round over the face of the first one to 
which it is connected by a ring. They are each pierced with a hole, a little 
on one side of the center, which i3 large enough to freely pass over the cur- 
tain knob. The fastening is made by turning the movable plate until the 
shank of the knob is clamped between that and the one attached to the 
curtain. 

Brake Mechanism foe Sewing and othee Light Machineev.— John 
M. Cayce, Franklin, Tenn.— The invention consists in providing the needle 
cam of a sewing machine with an adjustable sleeve and springbrake where- 
by the needle can be made to pause within or without the fabric; and also, 
in providing a speed regulator which is very delicate, easily graduated, 
governs the period of retardation, and determines the stoppage of machine. 

Cigar Mold.— Isaac Guthman, Morrison, 111.— The invention is a cigar 
mold in three pieces, hinged together, and consisting of a semi- circularly, 
grooved bed plate and two quadrantally grooved covers. 

Process of Desiccating and Seasoning Lumber.— James F. Gyles, 
Chicago, 111.— The invention consists In desiccating green lumber by apply- 
ing pressure on a line at right angles to the grain thereof and gradually 
changing said transverse line of pressure by keeping the lumber in motion 
between two pressure surfaces. 

Machinery for Desiccating and Cutting Lumber.— James F. Gyles 
Chicago, 111.— The invention consists in a peculiar mode of constructing and 
combining tools and machinery for tonguing, desiccating, and cutting lum- 
ber into lengths, whereby green lumber may be saWed, dried, tongwed* 
jgrodved, tifa applied to immedia't'e use. 
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Index of Inventions 

For which Letters Patent of the United States 
were granted 
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Acid gas, apparatus for generating carbonic, J. Matthews 128,234 

Arbor expansion, H. C. Taylor 128,260 

Babe waiter, P. W. Clark 128.361 

Baby waiter, willow, J. E. Kauffman 128,230 

Bating pan, W. Moran 128.238 

Basin, wash, J. C. Moore 128,415 

Basin, folding wash, C. J. Nesbitt 128.322 

Bed bottom, A. Turnoull 128,438 

Bedstead, toy, D. M. Reynolds 128,249 

Bell ringer, steam, "West and Parker 128,441 

Bellows.C. D. Everett 128,378 

Bluing cotton fibers, F. Wilkinson 128,267 

Boat, propelling, R. Steel 128,258 

Boats, chain propeller for canal, E. T. Ligon 128,319 

Boiler, automatic circulator for wash, W. L. Hubbell 128,398 

Boiler heads, securing removable, Booth and Heiser 128,207 

Boiler, low water alarm for steam, Leistner and Kayser 128,319 

Box, cover forpepper, H. B. Tbomas 128,261 

Bracelets, fastening for, G. O. Teiser 128,447 

Brates, coupling valve for steam and air, Gardner and Ranson 128,220 

Brate mechanism for light machinery, J. M. Cayce 128,283 

Brict machine, A. Morand, (reissue) 4,956 

Bridge.F. H. Smith 128,449 

Bridge, arch, J. Zellweger 128 340 

Bridge girders, compressive chord for, M. Adler 128,856 

Broom clamp, W. L. Babcox 128,204 

Brush.fly, J. M. Runyon 128,253 

Brushes, machinery for mating, Rogers, Wiltins, and Harvey 128,251 

Buggies, shifting top rail for, J. H. Harter 128,305 

Burner, Argand gas, G. W. Hatch 128,307 

Bustle, H. H. May 128,412 

Bustle, A. W. Thomas 128,337 

Can, oil. Hemp and Stinner 128.394 

Car brake, W. Ball 128,277 

Car coupling, S. C. Moore 128.231 

Car coupling, J. E. Kendall 128,314 

Carseat.P. I. Schopp 128,428 

Car spring, J. W. Evans 128.292 

Car wheels, hub aud bearing for, Worstell and Pirrung 128,348 

Cars, j aw for dump and coal, J. M. Foss 128,219 

Carriage wheels, L. D. Coot 128,212 

Carriage springs, adjustable shactle lor tightening, E. P. Hutchinson 128,399 

Carbureter, A. F. H. Braun 128,356 

Carding machine, E. Attinson 128,202 

Cart tongue support, E. J. Weed 128,344 

Case, spool, S. W. Baldwin 128,275 

Chains, manufacture of ornamental, E. N. Foote 128,381 

Chair and dest combined, E. J. Smith 128,432 

Chair, etc., L. H. Bater 128.272 

Chimney cleaner and fire safe, Ectstein and Jurgens 128,376 

Churn, T. Conely 128,364 

Churn, C. Harvey 128,306 

Cigar mold, I. Guthman 128,386 

Circuit changer, J . Rowe 128,427 

Clay, machine for tempering, S. Barnes 128,278 

Clothes dryer.A. W. Phillips 128,323 

Composition for flv paper, adhesive, G. N. Harcy 128223 

Cot and chair, combined folding, T. C. Potter 128,423 

Cradle.W. H. Earnest 128,375 

Cultivator, W. W. Cato '. 128,360 

Cultivator, cotton, Heiway and W alls 128,393 

Disinfectants, apparatus for vaporizing, De Luce and Wells 128,368 

Distilling, apparatus for, H. Druding 128,291 

Door for mines, M. Jensen 128,312 

D ouche, nasal, W. B. Snyder 128,257 

Dough lcneader and roller, W. A. Snow 128,333 

Dough mixer, W. E . Damant 128.288 

Drawer, money, H. Uuna 128,439 

Drilling machine, hand, T. J. Sloan 128.430 

Dyeing and dressing yarns, J, H. Hlggins 128,395 

Earthern covers, mol ling, W. S. Thompson 128,437 

Electrical lighting attachment for gas burners, H. C. Appleby 128,201 

Engine, reciprocating steam, W. H. and J. H. Johns 128,400 

Engine, slide valve for steam, Vandyne and Alexander 128,340 

Explosive substance and manufacturing the same, J. B. Muschamp.. 128,450 

Fabrics, piled, G. Crompton 128,286 

Fan. automatic, J. M. Belcour 128,'i79 

Fence, D. H. Weaver 128,313 

Fence, J. B. Mattern 128,409 

Fire arms, breech loading, J. Stillman, (reissue) 4,957 

Fire arms, revolving, R. White (reissue) 4,958 

Food, preparing whpat and other cereals for, G. W. Waitt 128.342 

Furnace, blast, J. F. Harris 128,804 

Furnace, smoke consumer, B. H Dear 128,213 

Furnace for pitching barrels, etc., H. Shlaudeman 128,329 

Fuses, compound for priming electric, G. M. Mowbray 128,241 

Gas pipe connection, W. B. S. Taylor 128,336 

Gas, manufacture of illuminating, H. B. Myer 128,321 

Gate, J. Wioeganer 128,269 

Gate, E. Stevens 128,259 

Gauge, steam pressure, J. Kayser 128,401 

Gearing, differential, W. D. Andrews 128.352 

Gelatin from algaa, manufacture of vegetable, W. J. Rand, Jr 128,248 

Gravel, apparatus for heating, W. D. Andrews 128,35t 

Gun barrels, system of rifling, O. F. Winchester 128,446 

Gun cotton, making solutions of, M. Newton 128,416 

Gun, magazine, A. Burgess 128.208 

Gun wad, C. W. Lovett 128.231 

Halter, S. K. Dexter 128,215 

Harness, I. fillis 128 377 

Harv, ster. cutting apparatus for, C. D. Reed 128.326 

Harvester, W. A. Kirby 128,40V 

Harvesters, combined rake and reel ior. W. A. Kirby 128,403 

Hats, machine for pressing bell crowned, L. P. Faught. 128,293 

Heater ,air valve for steam, J. H. Blessing 128,206 

Heaters and generators, series of feed water, J. Goulding 128.300 

Hoisting machine, grapple for.J.H. Hecker 128,309 

Hook, rafter, C. G. Buttkereit 128,281 

Hoop for pails, etc. , E. Hill 128,310 

Horse power, P. K. Dederict 128 214 

Hulling and cleaning machine, grain, G. H. Rice 128,424 

Hydraulic pressure regulator, J. S. McDonald 128,234 

Icecream freezer, T. and G. M. Mills 128,414 

Ice creeper, E. F. Dieterichs 128,370 

Ice machine, D. Boyle , _ it / 128 448 

Injector and ejector valve rod, W. B. Mack 123,232 

Inkstand from composition stone, Elliott and Wood 128,218 

roo into steel, mode of converting cast, T. Clark 128,862 

Kiln, H. Howard t t 128,228 



Knitting machine, H. Pease 128,421 

Knittingmachineneedle.N. H. Baldwin 128,274 

Lamp burner, Argand, J. Ravoux 128,325 

Lamp, street, C. J. Bowell 128,351 

Lamp shade supporter, G. W. HatGh 128,308 

Leather, Tanning and stuffing, J. Peters • 128,246 

Lighting, heating, and extinguishing fires, J. Kidd (reissue) 4,955 

Locks, key brush for, A. F. Whiting 128,266 

Locomotive sand box, valve of , W. A. Foster 128,382 

Lubricating drawing rollers, mode of, F. Handenbergh 128,224 

Lumber for building purposes, machine for preparing, J. F. Gyles. . . 128,388 

Medical compound, .7. D. Doyle 128 373 

Medical compound, C. Gofflnet 128,385 

Metal surf aces, apparatus for stippling, R. Dimes 128,290 

Metal bars, machine for straightening, S. P. M. Tasker 128.335 

Metal plates, machine for straightening rolled, R. Crooker 128,287 

Metallic plates, machine for punching and shearing, J. M. Riter 128,250 

Metals, apparatus for separating, H. W. Lathrop 128.404 

Meter, water, W. Van Anden 128.338 

Mills, device lor preventing backlash in, A. B. Rider 128,327 

Millstone, machine for dressing, Ogden and Gilbert 128,419 

Molding machine, J. S. Dewing 128,289 

Motion, apparatus for converting, T. J. Morton 128.240 

Motive power apparatus, J. B. Martel 128,408 

Wut lock, G. Hart 128,391 

Nuts or bolts, locking, G. S. Harris .. 128,389 

Ordnance and projectile, C. Heaton 128,392 

Oven, baker's, G.H. Smith 128,433 

Ozone, generation of, T. A. Hoffmann 128,227 

Paddle wheels, N. T. EdBon 128,217 

Pianos, carriage for moving, Camp and Munger 128,210 

Pipe, drain, F. Dickinson, Jr 128,369 

Pipe, mold for casting curved, N. Thompson 128,264 

Pipe joint, W. H. Hammond 128,303 

Planter, seed.G. Davis 128,366 

Plow. J. Fox 128,295 

Plow, J. R . Harris 128,390 

Plow, gang, W.Parrish 128,245 

Plow points, M.L. Gibbs 128,221 

Pote, animal, R. Mclntire 123,236 

Potato dropper. J. A. Glbbs 128,384 

Preserving meat, Dotch and Loew 128,371 

Preserving meat, mode of, J. E. Dotch 128,372 

Preserving meats, fish, etc., B. Mosquera 128,320 

Press, glass.A. P. Broote 128,280 

Preventive and remedy for hog cholera, H. C. Fahlbush 128,380 

Printing fabrics, process of, E. A. D. Guichard 128,302 

Propeller, screw, A. Aubert 128,203 

Pump, steam, G. W. Rogers 128,426 

Quilting frame, A . O. Stlveson 128,334 

Railway switch, E . Mercier 128,413 

Reamer, adjustable, R. M. Faburn 128,379 

Register, wortmen's time, B. T. Harris 128,225 

Riveting lock cases, machine for, Baxter and Brown 128 205 

Rolling mill, C. H. Perkins 128,422 

Roofing compound, spreading, W. B. Davis 128,367 

Rule and divider, combined, R. Nicol 128,417 

Saccharine liquids, treating, C. Von Witzleben 128.440 

Safes, lining or filling fire proof, W. H. Butler 128,359 

Sash holder, H. O. Ball 128,276 

Sash holder, A. W. Lozier 128.406 

Saw arbor, A. W. Wilson 128,268 

Sawing machine, Burt, Ballard, and Hildreth 128,209 

Sawing m achine, B. Owen 128,420 

Sawing machine, wood, R. Wilson 128.445 

Sawing staves, machine for, O. Osten 128,243 

Scales, weighing, F. G. D. Holmes '. 128,397 

Scraper, road, D. E. Teal 128,436 

Sewing machine, button hole, S. Cleminshaw 128,363 

Sewing machine, binderfor.G. L. DuLaney 128,216 

Sewing machine, tucking and hemming attachment for, J. M. Hunter 123,229 

dewing machine for boots and shoes, J. J. Jordan 128,313 

Sewing machine, tuck creaser for, E. P. Smith 128,255 

Sewing machine, needle threader for, J. C. Vittum 128,341 

Shafting, hanger for, J. Smart 128,431 

Sheet separator and dropper, Van Anden and Coffin 128,339 

Shoe, L. U.Williams 128,345 

Signal for railroad time, T. S. and W. A. Foster 128,383 

Signal for railroad, time, Stover and Polsey 128,435 

Slate irame.G. C. Smith 128,256 

Soda fountain, J. Matthews 123,410, 128,411 

Soldering, device ior holding bibs during, A. Hicinbothem 128,226 

Soles, apparatus for cutting, J. Woodley 128,270 

Soles from sides of leather, cutting, J. Woodley 128,271 

Spinning, drawing and t listing heads from, T. Nutting 128,418 

Spool thread, cabinet, J. P. Thompson 128,262 

team trap, I. E. Giddings, (reissue) 4,954 

Steam superheating apparatus, T. Krausch 128,315 

Steamer, culinary, F. A. Hine 128,396 

Stench traps, construction on, N. Thompson 128,263 

Stereotype, molds of papier mache, making, A. Chase 128,285 

Stone, manufacture of artificial, A. J. Crawford 128,365 

Stove, base burning cooking, A. J. Cay wood 128,284 

S'ove, base burning, C. T. Robbins 128.425 

Stove, cootlne, J. Duffy 128,374 

Stoves, heating, J. J. Prendergast 128,247 

Stoves and furnaces, fire pot for, B. Franklin 128,296 

Stoves, hot air flue for heating, R. M. French 128,297 

Stoves and ranges, oven doors for, G. D. Sanford 128,254 

Stoves, platform for, W. Westlake 138,442 

Straw cutter, H Baldwin .., : 128,273 

Switch stand, P. Carrigan 128.282 

Table, extension, L. Showalter 128,330 

Table, J. H. Osborne 128,242 

Telegraphic transmitter and receiver, automatic, G. Little 128,405 

Thillcoupling.J. Rudy 128,252 

Thread guard and cutter for spools, L. P. Laffray 128,317 

Tin from iron in tinner's clippings, separating, T. F.Wells 128,265 

Tobacco, manufacturing plug, L. W. Spencer 128,434 

Torpedo for wells, A. Hamar 128,222 

Torpedoes, automatic tamping device for, A. P. Gotham 128.299 

Toy.E. L. Morris 128.239 

Toy, mechanical, G. W. Brown 128 357 

Trap, animal, A. A. Mattern 128,233 

Trap, fly, WMtmore and Beebe 128.444 

Trestle, builder's, D. L.Smith 128,332 

Twine cutter, ring.L. P. Laffray 128,816 

Vault cover, T. Hyatt 128,311 

Vegetable cutter, F. A. Schaefer 128,328 

V, hides, hub for wheels of, J. S. Ball 128.354 

Vehicles, wheel for light, J. Clark 128,211 

Vehicles, wheel for, H. N. Brown 128.358 

Ventilator, E. M. Greenway 128.301 

Vessels, construction of, J. Macpherson 128,407 

Vessels, speed indicator for, L. F. Pierce 128.324 

Wagon, dumping, J. Skeen 128,429 

Washing machine, L. A. Aspinwall 128,353 

Watch guard, safety, T. White K8.443 

Water cooler, K. Goddard 128,298 

Whiffletree hook, R. Owen 128,214 

Whiffletree, trace detaching, R. P. Sims 128,331 



DESIGNS PATENTED. 

5,944 to 5,948.— Carpets.— J. M. Christie, Brooklyn, N. V. 

5,919 to 5 954. —Bedsteads.— M. Fitzsimmons, Cincinnati, O. 

5,955 and 5,956.— Bureaus.— M. Fitzsimmons, Cincinnati, O. 

5,957.— Sideboard.— M. Fitzsimmons, Cincinnati, O. 

5.958. —Floor Cloth —J. Meyer, Lansingburgh, N. T. 

5,959.— Carpet.— G. C. Wright, New Toik city. 

5,960— Carpet —J. Dornan, Phi.adelphia, Pa. 

5.9S1.— Letter Box Plate.— W. Gorman, New Britain, Conn. 

5,962.— Tot Bask.— D. A. Stiles, Middletown, Conn. 

5,963 to 5,966.— Glass Head for Door Knobs.— A. E . Young, Boston, Mass 



TRADE MARKS REGISTERED. 

869.— Trees, Shrubs, etc.— J. A. Bayles, Lee's Summit, Mo. 
870. — Confectionery, etc.— H. Maillard, New York city. 
871.— Overshoes.— H. E. Starratt, Lawrence, Kan. 
872.— Beverage.— A. s. Taylor, San Francisco, Cal. 
873.— Whisky.- E. Walters, Baltimore, Md. 



EXTENSIONS GRANTED. 
16,037.— Power Loom.— A. Smith, H. Skinner. 
20,503.— Fire Arm. -G. W. Morse. 
20,542.— Stone Breaker.— E. W. Blake. 
20,557.— Sewing Machine.— A. C. Herron. 
20,564.— Round Belting.— M. Jewell. 
20,616.— Bon er Furnace.— G. Bantz. 
20,618.— Harvester.— Division A.— T. Berry. 
20,618.— Harvester.— Division B.— T. Berry. 
20,622.— Car Seats and Berths. — S. C. Case. 
20,638.— Shingle Machine. —J. R. Hall. 
20,658. — Combination Lock.— S. Perry. 
20,678.— Restoring Waste Rubber.— F. Baschnagel. 
20.679.— Safety Vault Cover. — E.. L. Brown. 
20,681.— Skirt Hoop.— R. J. Mann. 

20,685.— Riveting Machine.— P. B. Tyler, W. Jones, and U. Lathrop. 
20,686. —Sewing Machine.— A. F. Johnson. 



EXTENSIONS REFUSED. 
20,635.— Repairing Cast Iron Cylinders.— S, Falkenbury. 
20,840.— Boiler Furnace.— H. Yates. 



20,s; 



DISCLAIMER. 

-Shingle Machine.— J. R. Hall. 
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Amalgamating apparatus, elevating the mercury in, O. Hofmann 128,623 

Annunciator, sneaking tube, R. May 128 55 



Bag holder,!). Culver. 



128,598 

Bag tie, J. W. Blackstone 1 28,526 

Baling manure, H. C. Bahcock 128,454 

Battery, galvanic, J. A. Robbins 128,660 

Bed bottom, H. B. Ramsey 128,562 

Bed bottom, frame for, W. C. Peters 128,501 

Bee hive, A. H. Hart 128,619 

Bell, door, F. Blackmore 128,458 

Billiard table, A. W. Bailey 128,580 

Billiards, portable, H. Meyer 128,557 

Blotter, S. H. Merrill 128,556 

BlowiDg pipe mechanism, W. S. Burgess 128,587 

Boots and shoes, machine for turning channel flaps of, W. C. Fischer 128,010 

Boots ior horses, interfering, A. D. Westbrook 128,687 

Boots and shoes, insoles for, J. Bracket t 128,583 

Box, scouring, W. W. Langdon 128,551 

Bridge, arch, W. B. Rezner.. 128,509 

Bridle bit, J. Burns 128,532 

Broom, R. W. English 128,609 

Buckets, stud for attaching bails to. Brown and Stevens 128,585 

Burning petroleum, A. C. Reed. 128.656 

Can for liquids, A. V. Smith. 128,668 

Can, oil, R. "Wallace 128,570 

Can nozzle, valved oil, E. J Durant 128.473 

Can holder, oil, J. N . Wilkins 128,517 

Call, door, W. E. Sparks 128,565 

Cap, fireman's, P. Ackerman 128,451 

Car brake and starter, R. R. James 128,491 

Car starter, R. Bogardus 128,527 

Car spring, T. F. Allyn, (rei83ue) 4,959 

Car truck, J. S. Camaeho 128,533 

Caster for trunks, T. L. Rivers 128,659 

Chair, M. Brennan 128,459 

Chimney cowl. C. Turner 128,514 

Chimney top, J. D. Kennard 128,633 

Churn, Kittinger and Ruch 128,549 

Churn, J. Springer 128,512 

Cigar machine, W. H. Pease 128,560 

Cigar mold, S. G. Rice 128,510 

Cigar cutter, F. Funke 128,481 

Clamp for children, safety, J. Goodliff 128.614 

Clothes pounder, A. W. Bunnell 128,531 

Clothes line reel, S. and J. Drake . . > 128,539 

Cock, valve, R. P. Ross , 128,663 

Collar for horses, breast, W. T. Albro 128,520 

Compound for coating roofing fabrics, W. B. Davis — 128.599 

Compound for rendering substances fireproof, O. A. Tooker 128,678 

Costumery, W. F. M unroe 128,559 

Cultivator, C. H. Watson 128,685, 128,686 

Cultivator, G Moore 128,499 

Cultivator, R. E .Mason 128,497 

Cultivator.H. L. Pigg 128,653 

Currycomb, W. P. Kellogg 128,632 

Curtain fixture, W. C. Hicks 128,489 

Drawingframe, J. T. Harris 128,618 

Dryer, fruit, J. Allen 128,521 

Dryer, cardboard, E. F. Bailey 128,455 

Drilling m achine, W. Sellers 128,665 

Door hanger, barn, J. A. Cauldwell 128,590 

Dough cutter, F. E. Chad wick 128.462 

Earthenware, manufacture of ornamental, C. L. Fleischmann 128,479 

Eaves trough hanger, H. S. Bishop 128,457 

Electromagnetic burglar and safe alarm, A. O. Willcox 128,691 

Elevator, hay. A. Chapman 128,537 

Engine.rotary steam, G. H. Whitcher 128,572 

Engine, traction, L. A. Hermann 128,543 

Fan, automatic, G. F. Case 128,589 

Fastener, window sash strip, C. Purnell 128,507 

Felly plate, F. B, Morse 128,558 

Fence panel adjuster, F. M. Ranous 128,563 

File, newspaper, R. K. Viele 128.681 

Fire extinguisher and lightning rod, combined, N. Carl 128.534 

Fire kindler case, D. W . Thompson 128,67 6 

Fire arms, revolving, W . Mason 128 644 

Flask, powder, T. L. Sturtevant 128,673 

Fruit gatherer, Myers and Corl 128,648 

Fuel from coal dust, etc., manufacture of, Kloezewski and Mindeleff 128,636 

Fuel, slab from green grass for, C. L. Fleischmann 128,478 

Furnace for roasting ore, Knox and Osborn 128,637 

Furnace, hot air, J. Mealey 128,555 

Furnace, emoke consuming, J. C. Baum 128,525 

Furnaces, heat regulator for hot air, I. Hayes 128,485 

Wh iffletrees and neck yokes, manufacture of iron for, J. Wood 128,347 Gate, R. H. Hudgin 128,490 

Wind wheel, J. Winneck 128,846 Gate and signal for railroad crossings, combined, A. Orlich 128,649 

Wood and lumber to dry and season it, treating, J. F. Gyles 128,387 Gage, steam pressure, C. Anderson 128,452 

Wringer,clothes,T. G. L. Fisk 128,294 Glove, C. J. Brown 128,530 
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Gun, magnetic, C. K. Stickney 138,671 

Hackling machine, W. Montgomery 128 ,647 

Hammer, shoemaker's, A. and A. Clarke 128,463 

Harrow, J. Dawson 128,601 

Harvester, M. Hallenbeck, (reissue) 4,960 

Harvester, M. iaflln 128,638 

Harvester, T. S. Brown 128,534 

Harvester dropper, B. A. Roberts 128,564 

Harvester cutters, apparatus for grinding, J. F. and R. J. Kirkwood 128,634 

Harvester reel, G. S. Grier 128,616 

Harvester, cutting apparatus for, S. W. Beach 128,456 

Hatchway guard, E. H. Ball 128,523 

Hinge, A. A. Cluff 128,593 

Hoisting apparatus, C. S. Crane 128,465 

Hoisting apparatus, automatic stop for steam, W. H*. Lavinia. 128,495 

Hoisting apparatus, safety pawl for, Crane and Lavinia 128,467 

Hoisting apparatus, steam, Crane and Lavinia 128,466 

Hook, snap, W. McGregor 128,646 

Hoop poles, machine for splitting, J. Penney 128,561 

Horses, sun shield for, H. D. McGovern 128,554 

Houses, constructing, G. W. Clayton 128,464 

Inkstand, W. F. Jones 128,630 

Ironing board, L. N. Vallett 128,569 

Oars, pipe connections with soda fountain sirup, A. D. Puffer 128,506 

Key blanks, die for making, E. Parker 128,650 

Last,G. B.Whitney 128,688 

Leather, machine for dressing, H. P. Reed 128,658 

Leather lacings, instrument for cutting, C. A. Woodbury 128,519 

Level, spirit, J. A. Traut 128,513 

Lightning rod, J. W. Hankensen 128,617 

Lock, auricular permutation, E. E. Stubbs 128,672 

Loom, J. S. Templeton 128,675 

Loom, H. Wyman 128,691 

Loom harness actuating mechanism, J. F. Foss 128,480 

Manure, artificial, W. S. Amies 128,578 

Match for lighting cigars, etc., J. Howe 128.626 

Mattress and cushion tacker, Watson and Phillips 128,571 

Mattress, frame lor wire, G. C. Pel-kins 128.652 

Medical compound, J. C. H^ssell 128.620 

Medical compound, J. Wiley 128,692 

Medical compound, M. D. Britten 128,528 

Metals, machine for routing, H. Cottrell 128,596 

Mirror, toilet, W.F. Patterson 128,651, 128,503 

Miter machine, L. Henkle... 128,486 

Mowing machines, track clearer for, W. J. Andrews 128,453 

Musical tone index, W. H. Clarke 128,591 

Musical instrument, W. Standing, Sr 128,566 

Nail clincher, horseshoe, W. H. Lyman 128,642 

Nest, wood bird's, J. A. Deknatel 128,538 

Oil Jrom cotton waste, etc. , apparatus for separating, A, N. Cole 128.594 

Ore concentrator, M. Hungerford 128,628 

Ore separator, F. Cazin '. 128,536 

Packing for stationary joints, metallic, I. J. Saunders 128,664 

Palette, painter's, O. L. Andrews 128 522 

Paper pulp, apparatus for straining, L. HollUgsworth 128,625 

Paper, suction box of machines for the manufacture of, F. Curtis 128,469 

Paper, manufacture of printed sand and emery, W. Adamson 128.571 

Pavement, wood, J. Defoe 128,471 

Pavements, manufacture of slabs for, R. E. Stevens 128,670 

Pavements, etc., composition for forming blocks for, J. C. Tucker. .. 128,680 

Pea nut and coffee polisher.B. F. Walters 128.515 

Pipe, molding and casting, I. M. Kenworthy 128,493 

Pitcner#, lining metal ice, Wilbur and Tyler 128,690 

Plane, rabbet, G. M. Darley 128,470 

Planter, corn, D. H. Gobin 128,613 

Plow, R. D. Porter 128,505 

Plow, E. T. Bussell 128,588 

Plow, gang, M. W. B arris 128,482 

Printing, copper plate, W. Conisbee 128,595 

Pump, M. J. Altliouse 128,576 

Pump, force, J. L. Kitchen 128,635 

Pump, foree and vacuum, J. O. Joyce 128,631 

Rail and chair, self acting expansion, W. Close 128,592 

Railway, E. Crew 128,597 

Railway, Inclined, J. G. Taylor 128,674 

Railway switch, J. P. Hcrron 128,488 

Railway rail splice, J. P. Herron 128,487 

Railways, apparatus for removing snow from, C. T. Geslain 128,611 

Refrigerator, R. M. MacMunn 128,643 

Register for street cars, electromagnetic passenger, W. H. Mumber. 128,500 

Rossing bark, machine for, Gilpin and Hill 128,612 

Saddletree, gig, P. H. Wiedersum 128,689 

Safe, milk, H Haskin 128,483 

Sash holder.J. C. Robie 128,661 

Saw sharpener, gin, J. McBride 128,553 

Saw clamp, T. L. Kenworthy 128,548 

Sawing machine, W. H. Doane 128.472 

Sawing machine, Carey and Harris 128,461 

Scaffold, T. Anderson 128,579 

Scale, spring, J. E. Thomson 123,677 

Scraper, revolving road. W. Pinn 128,654 

Screen, mosquito a<sd fly, J. W. Boughton 128,582 

Seat, stump Joint jump, J. D. McAuliff 128,615 

Sewing machine. S. W, Wardwell, Jr 128,684 

Sewing machine, J. Lamb 128,640 

Sewing machines, motor for, W. A. Greenleaf — 128,615 

Sewing machines, needle grinding attachment for, J. N. Wilkins 128,518 

Sewing machines, treadle for, A. Brill... 128,460 

Sewing machines, tucker for, T. M. Farrand 128,475 

Ships, etc., refrigerator chamber for, J. F. Baldwin 128,581 

Shoes, hook or clasp fastening for, J. W. H. Doubler 128,603 

Signal alarms, motor tor, J. Walt 128,683 

Signal, railway, Townsend, Chamberlain, and Walker 128,679 

Spark arrester.E. N. Williams 128,693 

Spittoon, J. Hillin 123.544 

fetove bottom, D . Schuyler (reissue)... 4,961 

Stove, car, C. L. Holbrook....... 128,624 

Stove, cooking, J. Barnes 128,524 

Stove, cooking, J. F. Quimby 128,655 

Stove, heating, S. D. Vose 128,682 

Stovepipe thimble, E. J.Durant 128,474 

Straw cutter, T. Hazard 128,621 

Sugar, apparatus for making, J. Guardiola 128.541 

Table, sewing machine, W. P. Ulilinger 128,568 

Telegraph, printing, T. A. Edison 128,604,128,605,128,606,128,607 

Telegraph, printing, J. P. Humaston 128,627 

Telegraph instruments, printing, T. A. Edison 128,608 

Tents, folding frame for, F. A., Guthrie 128,542 

Thermostats and fire alarm signal box, Rosenbusch and Kreitz 128,662 

Thill coupling, J. Lamb 128.639 

Thrasher and separator, grain, J. H. Shiremah 128,666 

Thrashing machine, J. Hemingway 128,622 

Ticket, fare.T. A. Jebb 128,629 

Tile mold. P. Mclntyre 128,498 

Tobacco, treating smoking, W. A. Wright (reissue) 4,962 

Torch.G. Brueck 128,586 

Toy money box, H. Quinn 128,508 

Toy, N. S. Warner 128,516 

Tucking attachment, T. M. Farrand 128,476 

Valve, double actiDg supply, P. Harvey 128,484 

Vehicle wheels, hub for, P. Jones 128,546,128,547 

Vehicle wheels, hub for. D. Davis 128,600 

Vehicle wheels, A. J. Caywood 128,535 

Vehicles, spring brace for, Steele and Hodgin 128,669 

Vehicles, axle for, C. Ahrenbeck 128,575 



Ventilator for buildings, J. O'Neil 128,502 

Vessels, propelling, C. A. Reed 128,657 

Vinegar, process for the manufacture of, A. H. Low 128,496 

Vise, lathe, J. B. Low 128,641 

Wagon brake, W. D. Johnston 128,545 

Wagon bodies to perches, connecting, S. G. Rowe 128,511 

Wagon, lumber, J. Skeen..: 128,607 

Wagon seat support, J. H. Fellows 128,477 

Washer, clothes, H. J . Noyes 128,501 

Washer, elastic, D. Dittman 128,602 

Washing machine, R. Brooks 128,529 

Washing machine, D. C. Fisher 128,540 

Washing machine, C.Turner 128,567 

Watch case spring, J. L. Wilson 128,573 

Water pipe, pressure regulator for, J. Johnson 128,492 

Waters, apparatus for the manufacture and bottling of, O. Kropff... 128,494 

Windmill, M. J. Althouse 123,577 

Windmill.O. B. Knapp 128,550 

Wood, transferring the natural grain of, J. E. Cross 128,468 



5,967.- 
5,968- 
5,969.- 
5,970.- 
5,971.- 
5,972.- 
5,973.- 



DESIQNS PATENTED. 
-Military Shoulder Knot.— D. C. Hall, Boston, MasB. 
Rail for Hat Rack.— D. Heald.Milf ord, N. H. 
-Tea Pot.— C. Hodgetts, Brooklyn, N. T. 
-Finger or other Ring.— F. W. Martin, Springfield, Mass. 
-Monument.— J. M. Martin, Cleveland, O. 
-Legal Blank .—J. B. Shaw, Brooklyn, N. Y. 
-School Furniture.— I. Wachob, Scranton, Pa. 



TRADE MARKS REGISTERED. 

874.— Pig Iron.— Bay State Iron Company, Boston, Mass. 

875.— Plate Metal.— Bay State Iron Company, Boston, Mass. 

876.— Lard.-R. Bullymore, Buffalo, N. Y. 

857.— Whisky.— M. Crichton, Baltimore, Md. 

878to 880.— Bootb.— Friedman, Bros., Memphis, Tenn., and Boston, 

881.— White Lead, etc.— F. S. Pease, Bul'alo, N. Y. 

882.— chocolate.— H. L. Pierce, Boston, Mass. 

883.— Ginger Ale. —Vincent, Hathaway & Co. , Bo»ton, Mass. 



SCHEDULE OF PATENT FEES: 

On each Caveat fit 

On each Trade-Mark . $2f 

On filing each application for a Patent, (seventeen years) |15 

On issuing each original Patent $26 

On appeal to Examiners-in-Chief $1C 

On appeal to Commissioner ol Patents $30 

On application for ueissue $8(1 

On application for Extension of Patent *5( 

On srrantingthe Extension a5t 

On filing a Disclaimer |lt 

On an application tor Design (three and a half years) $11 

On an application tor Desiffn (seven years) jlp 

On an application tor Design (fourteen years) *3i 



For Copy of CtaimoJ any Patent issued witnin 30 years S) 

A sketch from the modelor drawing, relating to such portion of a machine 

as the Claim covers, from 81 

upward, but usually at the price above-named. 
The full Specification of any patent issuedsince Nov. 20, 1868 at which time 

the Patent Office commenced printing them $1*23 

Official Copies of Drawings of any patent issued since 1836, we can supply 

at a reasonable cost, the price devending upon the amount qj labor 

involved and the number of views. 
Full information as to price of drawings in each case, may be had by 

addressing 

BHJNN & CO., 
Patent Solicitors. 3T Paj-h Row. New York. 



APPLICATIONS FOR EXTENSIONS. 
Applications have been duly filed, and are now pending, for the extension 
of the following Letters Patent. Hearings upon the respective applications 
are appointed for the days hereinafter mentioned : 
17,236.— Coupling.— W. and C. Sellers. September 4, 1872. 
21,554.— Inkstand.— S. Darling. September 4, 1872. 

21,566.— Knitting Machine Needle.— J .K. and E.E.Kilbourn. Sept.4,1872. 
21,572. —Canal Boat. -J. , S. , and J. McCausland. Sept. 4, 1872. 
21,587. -Harvester. -McC. Young, Jr. Sept. 4, 1772. 
21,603.— Tempering Steel.— R. G. Gardiner. Sept. 11, 1872. 
21,659— Folding Guide.— A. Douglas. Sept. 18, 1872. 
21,745.— Sewing Machine. — C. O. Crosby. Sept. 25,1872. 
21,756.— Centrifugal Pump.— W. C. Hibbard. Sept. 25, 1872. 
21,712. -Hay Rake.-G. Whiteomb. September 18, 1872. 
21,85s.— Cutting Staves. — W. Steele. October 2, 1872. 
21,991.— Safety Steam Boiler.— F. stebbins. October 2, 1872. 



EXTENSIONS GRANTED. 
20,631.— Evaporating Cane Juice.— D. M. Cook. 
20,692— Grinding Mill.— B. A. Beardsley. 
20,719.— Harvester.— W. F. Ketchum. 
20,736. —Fire and Burglar Proof Safe. — T. Sharts. 
20,775.— Sewing Machine. — L. R. Blake. 
20,777.— Railroad Car Seat and Berth.— Z. Cobb. 
20,815.— Sausage Filler. —J. G. Perry. 
20,837.— Pressing Straw Bonnets, etc.— H. E. West. 



EXTENSIONS REFUSED. 
20,728.— Hand Drill. — H. H. Packer, Mass. 



DISCLAIMER. 
80,509.— Bell Attachment.— A. E. Taylor. 



Inventions Patented In England by Americans. 

[Compiled irom the Commissioners of Patents' Journal. 1 
From June 14 to June 17, 1872, inclusive.. 
Cut Nails.— J. H. Garey, East Weymouth, MasB. 

Harvesting Machine.— S. Johnston, Brockport, N. Y. (Two Patents.) 
Iron.— W. Sellers, Philadelphia, Pa. 
Iron and Steel.— J. W. Middleton, Philadelphia, Pa. 
Iron and Steel.— T. S. Blair, Pittsburgh, Pa. 
Seasoning Wood.— G. M. Wells, Boston, Mass. 



FOREIGN PATENTS— A HINT TO PATENTEES. 



It is generally much better to apply for foreign patents simultaneously 
with the application in the United States. If this cannot be conveniently 
done, as little time as possible should be lost a ter the patent is Issued, as 
the laws in some foreign countries allow patents to any who first make the 
application, and in this way many inventors are deprived oi' valid patents 
for their own Inventions. It should also be borne in mind that a patent is 
issued In England to the first introducer, without regard to the rights of the 
real inventor; therefore, it is important that all applications should be 
entrusted to responsible agents in this country, who can assure parties that 
theirvaluable inventions will not be misappropriated. The population oi 
Great Britain is 31,000,000; of France, 40,000,000; Belgium, 5,000,000; Austria, 
38,000,000; Prussia, 25,000,000; German Confederation, 40,000,000; Canada, 
4,000,000: and Russia, 70,000,000. Patents may be secured by American citi- 
zens in all ol these countries. Mechanical improvements of all kinds are 
always in demand in Europe. There will never be a better time than the 
present to take patents abroad. We have reliable business connections 
with the principal capitals of Europe. A large share oi all the patents se- 
cured in foreign countries by Americans ara obtained through our Agency, 

Address 

BI17NN & CO.. 

37 Parte Row, N. Y. 

V9 m Circulars. with full information on foreign patents, furnished free. 
The new patent law in Canada permits Americans to take patents there 
on favorable terms. 



Practical Hints^jo Inventors. 

YTUNN & GO., Publishers of the Scientific American 

"-*- have devoted the past twenty-five years to the procuring oi Letters 
Patent in this and foreign countries. More than 50,000 inventors have avail- 
ed themselves oi their services in procuring patents, and many millions o f 
dollars have accrued to the patentees whose specifications and claims they 
have prepared. No discrimination against foreigners ; subjects oi all eoua- 
riesobtain patents on the same terms as citizens. 

How Can I Obtain a Pateut ? 

is the closing inquiry in nearly every letter, describing Borne invention 
which comes to this office. A positive answer can only be had by presenting 
a complete application for a patent to the Commissioner of Patents. An 
application consists of a Model, Drawings, Petition, Oath, ami full Specifi ca- 
tion. Various official rules and formalities must also be observed. The 
efforts of the inventor to do all this business himself are generally without 
success. After great perplexity and delay, he is usually glad to seek the aid 
of persons experienced In patent business, and have all the work done over 
again. The best plan is to solicit proper advice at the beginning. II thfi 
parties consulted are hoaorable men, the inventor may saiely conndo his 
Ideas to them: they will advise whether the Improvement is probably pat- 
entable, and willgive him all the directions needful to protect his rights. 

How Can I Best Secure Itty Invention ? 

This is an Inquiry which one inventor naturally asks another, who has had 
some experience in obtaining patents. His answer generally Is as follow? , 
and correct: 

Construct a neat model, not over a foot in any dimension—smaller tf pos- 
sible— and send by express, prepaid, addressed to Munn & Co., 37 Park Row 
New York, together with a description of its operation and merits. On re- 
ceipt thereof, they will examine the invention carefully, and advise you as to 
Its patentability, free of charge. Or, if you have not time, or the means s t 
hand, to construct a model, make as good a pen and ink sketch oi the im- 
provement as possible, and send by mail. An answer as to the prospect oi a 
patent will be received, usually by return of mail. It is sometimes beat to 
have a search made at the Patent OIMce; such a measure of Xen saves theco:^ 
Oi an application for a patent. 

Preliminary Examination. 

In order to have such search, make out a written description of the iuver - 
tion, in your own words, and a pencil, or pen and ink, sketch. Send thesf , 
with the fee of $5, by mail, addressed to Mtwn & Co., 37 Park Kow, and in 
due time you will receive an acknowledgment thereof, followed by a writ- 
ten report In regard to the patentability of your improvement. This special 
Bearchismade with great care, among the models and patents at "Washing- 
ton, to ascertain whether the Improvement presented is patentable. 

To make an Application for a Patent. 

The applicant for a patent should furnish a model of his invention, if sus- 
ceptioie oi one, although sometimes it mav be dispensed with ; or, if the in 
vention be a chemical production, he must furnish samples of the ingredients 
of which his composition consists. These should be securely packed, the 
inventor's name marked on them, and sent by express, prepaid. Small mod- 
els, from a distance, can often be sent cheaper by mail. The safest way to 
remit money is by a draft, or postal order, on New York, payable to the or- 
der of Mtjnn & Co. Persons who live in remote parts of the country can 
usually purchase drafts from their merchants on their New York corres- 
pondents. 

Caveats. 

Persons desiring to file a caveat can have the papers prepared In the short- 
est time, by sending a sketch and description of the invention. The Govern - 
ment fee for a caveat is $10. A pamphlet of advice regarding applications 
for patents and caveats is furnished gratis, on application by mail. Addres s 
Munn & Co., 37 Park Row, New York. 

Reissues. 

A reissue Is granted to the original patentee, his heirs, or the assignees t f 
the entire interest, when, by reason of an insufficient or defective specifica- 
tion, the original patent is invalid, provided the error has arisen from inad- 
vertence, accident, or mistake without any fraudulent or deceptive inten- 
tion. 

A patentee may, at his option, have In his reissue a separate patent for 
each distinct part of the invention comprehended in his original application 
by paying the required fee in each case, and complying with the other re- 
quirements of the law, as In original applications. Address Munh 8s Co. 
37 Park Row, for full particulars. 

Rejected Cases. 

Rejected cases, or defective papei-3, remodeled lor parties who have mada 
applications for themselves, or through other agents. Terms moderate. 
Address MuNM & Co., stating particulars. 

Trademarks. 

Any person or firm domiciled in the United States, or any firm or corpora 
tion residing in any foreign country where similar privileges are extended 
to citizens of the United States, may register their designs and obtain pro- 
tection. This is very Important to manufacturers in this country, and equal- 
ly so to foreigners. For full particulars address Mtjnn & Co., 37 Park Row 
New York. 

Design Patents. 

Foreign designers and manufacturers, who send goods to thl3 country, may 
secure patents here upon their new patterns, and thus prevent others from 
fabricating or selling the same goods in this market. 

Apatentfor a design maybe granted to any person, whether cftls»>nor 
alien, tor any new and original design for a manufacture bust, statue, alto- 
relievo, or lias relief; any new and original design for the printing of woo 1- 
en, silk, cotton, or other fabrics; any new and ariglna impression, orna- 
ment, pattern, print, or picture, to be printed, painted, cast, or othiirwlsa 
placed on or workedlnto any article of manufacture. 

Design patents are equally as Important to citizens as to foreigners, For 
lull particulars send for pamphlet to Mtjkn & Co,, 37 Park Row, New York. 

European Patents. 

Mtjnh & CO. have solicited a larger number Of European Patents than 
any other agency. They have agents located at London, Paris, BrusselB 
Berlin, and other chief cities. A pamphlet -pertaining to foreign patent? , 
and the cost of procuring patents in all countries, sent free. 

Mtjnn & Co. will be happy to see inventors In person, at their office, or to 
advise them by letter. In all cases, they may expect an honest opinion. Fcr 
such consultations opinions and advice, no charge is made. Write plain 
do not use pencil, nor pale Ink : be brief. 

All business committed to our care, and all consultations, are kept secret 
and strictly confidential. 

In all matters pertaining to patents, such as conducting interferences 
procuring extensions, drawing assignments, examinations into the validity 
oi patents, etc., special care and attention is given. For Information, and for 
pamphlets of instruction and advice. 

Address 

MUNN ft CO., 

PUBLISHERS SCIENTIFIC AMERICAN, 

ST Park Row, New York. 

OFFICE IN WASHINGTON-Corner F and 7th streets, op 
Patent Office. 



) 1872 SCIENTIFIC AMERICAN, INC 



July 20, 1872.]' 
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EATES OF ADVERTISING. 

Back Page $1*00 a line, 

Inside Page ------ 75 cents a line 

or each insertion. 

Engravings may head advertisements at the same rate per 
tne, by measurement, as the letter-press. 




It Shines for All, 



CHARLES A. DANA, Editor. 

The Leading Independent Newspaper 
of America. 



THE SUN now circulates between 110,000 
and 120*000 copies daily. It strikes at corrup- 
tion wherever ir exist-., without regard to persons or 
parties. It is a fearless advocate of the rights of the 
people. 

THE SUN was the first to expose the Tam- 
many Frauds. Its exposures created the rebellion 
of the Young Democracy, toe precursor to the downfall 
of the notorious Tammany Ring. 

THE SUN was the first to expose the great 
San Domingo annexation fraud Its exposures con- 
tributed to open the eyesof th« United States Senate, 
»nd s ive tli^ people over $7.00i),000. 
HP HE SUN was the first to expose Grant's 
I nepoti-m and gift- tatting, which draped the Piesi- 
dc>tial dignity with obioquy and siiame. 

THE SUN was the first to expose the oper- 
ations of Bancroft Davis, the Bribe-taker, and the 
shameful influence of Spanish gold in making the Ameri- 
can nation an accessory to the turni^e butcneiies ot the 
Cuban pali 1 ] is. 
rpHE StJN was the first to expose the cor- 

_!„ ruption pervading the Navy, Post (Titicc, and Indian 
Departments. Under its exposures the chief of the In- 
dian Riug was compelled to resign his office. 
rrUlE SUN was the first to expose Grant and 

J_ Casey's corruptions and usurpations in Louisiana. 
* lUlfcj SUN was the fijst to expose the enor- 

1. mous robberies of the carpet-bag Government of 
the South, and the true character of Grai t's Ku-Klux 
proclamations. Under its exposures, Congress has re- 
fused to re enact theKu-Klux Dill. 
fpHE SUN was the first to nominate that 

JL Champion of Honesty, Dr. Horace Gekeley, for 
President. Its effective support was followed by Dr. 
Greeley's nomination. 

As in the past, so in the future. THE SUN will be 
no follower, but a leader in the great worn of reform. 
Nil thief, however high, or of whatever influence, will De 
spared. 

As a newspaper, THE SUN stands unrivaled. It 
prints ali the n ws. ana frequently the most important, 
in advance of its cotemporarie^. It is furnished to the 
public at the cheapest potssiDle rate. As an auveriisdug 
medium it is unequaled. 

The Weekly Sun lur iiie Presidential Cam- 
paign. 

The Weekly Sun will oe especially valuable during 
the Presidential cauvass. 

It will contain full and interesting accounts of all im- 
portant events that mark the pi\ gicss of tne campdig . 

The union of independent void's of ail parties to break 
down tirantism ana corruption, and rescue the Govern- 
ment and the country, seems destined to be realized. 

Such a combination is sure to sweep tne lie id and 
achieve a victory second uiily to the triumph of our 
ioretatners over tne British armies and the Biitish Gov- 
ernment. 

The Weekly Sun is the cheapest journal In the world. 
It contains eight pages of readi.ig master, and is in every 
respect, both as a family auu political newspaper, fuilj 
equal to any other published in the country, not merely 
in interest and ability, but in the quantity ot useful in- 
formation, and pleasant entertainment whion its columns 
furnish. 

Thb Weekly Sun is furnished to subscribers at the 
u«uorm rate of one uohar a year for eacu copy, always 
payable in advance. 

TERMS OF THE SUN. 

DAILY, PEE YEAR, TO MAIL SUBSCRIBERS &6 00 

SKMl-YVEUKL*:, PEK year •£ OO 

Ten copies to one address 18 00 

Twenty Coptics to owe address.. ....ISA 00 

J'if'TY Copies to qne address So 00 

WEEKLY, per year 1 00 

THE WEEKLY SUN— a large eight page 
sheet — for the half year embracing tne Presi- 
dential Campaign, only 

HALF A DOLLAR. 
Address, THE SUN, NEW YORK CITY. 



rpHE PHRENOLOGICAL JOURNAL, July 

"*- No. , is in holiday array. Portraits of Horace Gree- 
ley and Gov. Brown, and of all the Presidents of U. S, , 
with Biographies; Several National Songs ana Music; 
Salmon Culture Illustrated; Human Expression, its 
Anatomy and Physiology ; Phrenology and the Physiolo- 
gists; Runaway Boys, Cure; How to keep Well; Rev. 
Jabez Burns and James Gordon Bennett, with Portraits ; 
Best No. ever issued. Price 30 cents ; S3 a year. Vol. 55 
begins now. Newsmen have it. Address S. R. WELLS 
Publisher, 389 Broadway, New York. 



CLIMAX FIRE KINDLING. 

\_J Two years' experience in the manufacture of Are 
kindlings has directed our attention to the utilizing in 
their manufacture a waste material found in every fam- 
ily, that, when prepared according to our invention, 
will supply them continually with the best kinaling in 
tne world for a mere trifling expense. How well our 
efforts have been crowned with success, we need only 
say thai , after a careful examination at the Patent Office 
of all the inventions in this line, this is pronounced to be 
the most practical, best, and most convenient of any 
thing yet invented. They commend themselves to the 
favor of all, even where the kindling of fires is intrusted 
to servants and children. We have also invented a per- 
forated metallic Mold Press for family use, for molding 
this material) with which a year's supply can be molded 
in a day. Having perfected our i ventions, and taken 
measures to secure the same by letters patent, we desire 
that every family in the lanu may have the benefit of this 
great convenience. F.t this purpose, we will send by 
mail, postage paid, to any address, on receipt of one 
dollar and twenty-five cents, a mold, sample of kindling, 
instructions, how to prepare the mateiial,mold and use, 
and grant a family right to make and use the -ame. 

A RELIABLE auKNT WAN t'bD in every cicy and 
town, to eeil Molds and Family Rights, or make and 
supply families with this kindling. Address 

CLIMAX F1KE KINdLINO COMPANY, 

Lock Box 367. Springfield, Ohio. 



SECTIONAL 

Fourneyron Turbine 

Water Wheel, 

pf Prices reasonable. 



The only wheel that 
gives full percent- 
aue when only one 
fourth gate is used. 
No complication^. 
W.J VALENTINE, 
Ft. Edward, N.Y. 



PYEOMETBRS/e ; ^'^: 

blast pipes, Oil stills t Super-fleatea Steam, &c. 
Address HENRY W. BULKLBT. 

98 Liberty Street, New York. 



THE WARREN IMPROVED HOE— Tri- 
ariKUlar, two-edged, three- pointed, self-sharpening 
dues all kinds of hoeing, lulling, and potato digging, 
much betterthan the conimon hoe and with one-halt tile 
labor. Address C. H. DAMN, Manufacturers' Agent, 
Warsaw, N. Y. 



PATENT IMPROVED 

VARIETY MOLDING MACHINERY 

And Adjustable 

CIRCULAR SaW BENCHES. 

For Machines and information, address 

J. P. GROSVENOR, Lowell. Mass 



Whalen Turbine. No risks to purchaser. Send for 
Pamphlet, free. Seth Whalen & Bko. .Ballston Spa.N. Y. 



BLAKE'S PATENT STEAM PUMP. 

END FOR 

CIRCULAR. 



51 CHARDON ST., 

Boston, Mass. 



79 LIBERTY ST., 

New York. 




BUERK'8 WATCHMAN'S TIME DE- 
TECTOR.— important for all .arge Corporations 
and Manufacturing concerns— capable of controlling 
with the utmost accuracy the motion. of a watchman oi 
patrolman, as the same reaches different stations of hit 
beat. Send for a Circular. J. E. BUERK, 

P. O. Box 1,057 Boston Mass. 
N. B.— This detector is covered by two U. S. Patents* 
Parties using or selling these instruments without autho- 
rity from mc will be dealt with according to law. 



Niagara Steam, Pump, 

CHAS. B. HARDICK, 

23 Adams st. , Brooklyn, N. Y. 



f-'OR SALE— STATIONARY ENGINE, 100 
H.P. , with five boilers, frames, settings, &c. All 
complete and nearly new. Suitable for saw-mill or sim- 
ilar purpose. Apply 
BALDWIN LOCOMOTIVE WORKS, Philadelphia, Pa. 



THE 

CINCIHATI & TERM HAUTE 

RAILWAY COMPANY, 

Desirous of enlisting the attention of manufacturers to 
the advantage of locating manufacturing establishments 
upon the line of their Railway, will give to any Rolling 
Mill or Blast Furnace Company so locating forty (40) 
acres of ground lor works, and the coal in one hundred 
(100) acres of Clay or Owen County, Indiana, block coal 
field- the ore from one hundred (lu#) acres of the Har- 
din. Pope or Massac County, Illinois, brown hematite 
beds, and agree to furnish them with all orders lor mer- 
chant iron required for the Railway's use tor a period of. 
two years. To any Railway Car Manufactory locate'' 
upon its line, they will give twenty acres of ground ' r~ f 
quired for works, the timber from one hundred ap'^^ir 1 
tne beet oak timbered land in Owen Ceunty, aiy^J 111 °*' 
der for one thousand cars to commence work x^pnocaai 
any Car Wheel Foundry or Axle Forge, I^Sy 
grounds for works, and liberal orders for t^~ JlV; o«T 
In kind. To all othermanufacturingestabr, '", e i^r' t ^ 
pie facilities in the locating and success!] iUUMbLU Wg 
of iheir works. dLrnointsrf' 

Circulars descriptive of the manufacture anvJ"'' 1 P 011 
the line of the Railway will be mailed^^^-Jf^ddrees 
upon application to 'mmm***' 

MATT, P. WOOD, 
G-en'l Sup't C. & T. H. R. R. t Terre Haute, Ind. 



Highest Premium awarded by American Inst. Fair, 1871. 




Teadk Maek. 
An Indestructible Coating for Iron, Tin and 
Wood. 

PRINCE'S METALLIC PAINT 

is acknowledged, wherever known, to be the 

BEST & CHEAPEST PAINT 

In the market. 
N.Y Central & Hudson Rivek R.R. Co. 
Supply Department, Albany, N.Y. , Oct. 25, 1871. 
" Messrs. Prince & Bass, 9(5 Cedar St., N.Y. — 

Gents.: Our Company have used your Metallic Paint 
forseveral years. For freight cars, car roofs and build- 
ings, It has given ua entire satisfaction. Yours. &c, 

H. M. ST. JOHN, Supply Agent." 

Office of J. B. & J . M. Cornell, Plain & Ornamen- 
tal Iron Works, New York, Nov. 10, 1871. 
"Messrs. Prince & Bass— Gentlemen: We have used the 
Prince's Metallic Paint for several years, and believe it 
to be the best metallic paint for iron work now in use. 
Yours, &c, J. B. & J. M. CORNELL. 
Iron Works and Foundry, 135 & 143 Centre St. , N. Y. " 

For Sale, Dry and in Oil, by the Trade and by 

PRINCE t BASS, Manufacturers, 

96 CEDAR STREET, New York. 

jy All packages are marked with name and trade- 
mark. 



MACHINISTS' PATTERN and BRAND 
Letters— Every size or style on hand, or to order. 
VANDERBURGH, WELLS & CO., 
18 Dutch St. , corner Fulton, N.Y. 
Engravers' Bozwood— Metal for Machinists. 



$10 from 50 cts. 
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SAMPLES sent (postage paid) for Fifty 
Cents, that retail easily for Ten Dollars. 
R. L. WOLCOTT. No. 181 Chatham Square, N.Y 



THE ONLY MODE of Disposing of Patents. 
See Patent Right Gazette. Address U. S. Patent 
Right Association, 94 Chambers Street, P. O. Box 4544, 
New York. 



WOODWARD'S 

\K 



COUNTRY HOMES. 




^KA DESIGNS and PLANS for 
I «TM 1 Houses of moderate cost. 
J-*y V $1.50, post paid. 
ORANGE JUDD & CO., 

PtiiiLTsiiKits,2i5 Broadway. N.York. 
E^" Send for Catalogue oi all books 
on Architecture, Agriculture, Field 
Sports and the Horse. 



HOW sl°u PATENTS. 

Send for our explanatory circular, free by mail to 
any address 

E. E. ROBERTS & CO., Consulting Engineers, 

15 Wall St. , Mew York. 



Steam Super-Heaters. 

For supplying dry steam and Saving fuel. 
Address HENRI W. BULliijEY , ENGINEBB, 

98 Liberty Street, New York. 



PQRTABLE STEAM ENGINES, COMBIN- 
ingthe maximum ot efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely and tavorahly known, more than 900 being in 
use. AH warranted satisfactory or no sale. Descriptive 
circulars eent on application. Address 

j. c. BOADLEY& CO., Lawrence, Mags. 
93 Liberty Bt. New YorK. 
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NEW PATTERNS. 

ACHINISTS' T»OLS— all sizes— at low prices. 

E. & R. J. GOULD, 97 to 113 N. J. R. R. Ave., 
Newark, N. J. 



C CINCINNATI BRASS WORKS. — En^i- 
J neers a' id Steam Fitters' Brass Work , Best Quality 
at lowest Prices. r. LUKKENHE1MER, Prop'r. 

RIVERVIEW Military Academy, Pough- 
keepsie, N. Y. A thorough-going school for boys. 

Machinery, 

Wood and Iron Working ot every kind. Leather and 
Rubber Belting, Emery Wheels, Babbitt Metal, &c. 
GEO. PLACE & CO. ,121 Chambers & 103 ReadeSts. N.Y. 



Machinists' Tools. 

The largest and most complete assortment in this coun- 
try, manufactured by 

NEW YORK STEAM ENGINE COMPANY, 

121 Chambers & 113 Reade Streets, New York. 



Cold Rolled Shafting. 

Best and most perfect Shafting ever made, constantly 
on hand in large quantities, furnished in any lengths up 
to 24 ft. Also, Pat. Coupling and Self-oiling adjustable 
Hangers. GEORGE PLACE & CO., 

121 Chambers & 103 Reade Streets, New York. 



Sturtevant Blowers 

Of every size and description, constantly oa hand. 
GEORGE PLACE & CO. , 
121 Chambers & 103 Reade Streets, New York, 



WIIDEE'8 



Pat. Punching Presses 

For Railway khops, Agricultural Machine Shops, Boiler 
Makers, Tinners, Brass Manufacturers, Silversmiths, &c, 
warranted the best produced. Send for Calab gue, &c. 
NEW YORK STEAM KNGINK CO., 

121 Chambers b 103 Reade St., N.Y. 



l\/f ANUFACTURTNG SITES— Cheap., ^ir- 

_L?A ter and Rail Facilities. Address JAMES'S STRAT- 
TON, Secretary Board Trade, Bordeulr^n, N . J 



edward h. hoskin, 

Consulting ' and Analytical Ohsmist, 

tiowell, Mass. 

ChemM.ri- as applied to the Arts, Manufactures and 
Med' - jne - 




IMPROVED FOOT LATHES, 
Slide" Rests, Hand Planers, Scroll Saws. 
8l ^erior to all others. Selling every where. 
'Catalogues free. 

N. H. BALDWIN, 

Laconia, N. H. 



iRIGLNAL PATENT AGENCY— Estab. 
Vy 1859. Patents Sold. Send for our Circular and List. 
E. H. GIBBS & CO., 11 Wall Street, New York. 

LATHE CHUCKS— HORTON'S PATEN1 
• from 4 to 36 inches. Also for car wheels. AddreB* 
R. HORTON & SON, Windsor Locks, Cora. 



Cincinnati 

NATIONAL INDUSTRIAL 

Exposition. 

The Board op Commissioners announce 



THAT THE 



THIRD GRAND EXPOSITION 

will be open prom 

September 4tii to October 5th, 1872. 

Goods will be received prom 

August 14ra to 31st. 

The Sixteen Grand Departments have been greatly ex- 
tended, and the Exposition will be the 

Largest ever held in America 

The extensive transportation arrangements for visit- 
ors will largely increase the unprecedented attendance 
of last vear. 

$W Exhibitors should make Immediate application for 
space. Rules and Premium List furnished on applica- 
tion. 



STEPTOE, MCFARLAN & CO., 

Manufacturers of the most improved Patent Daniels, 
Woodworth & Farrar Planers, Sash and Moulding, Ten- 
oning and Mortising Machines, Wood-turning Lathes, 
and every variety of Wood-working Machinery. Cuts 
and prices sent on application. Warehouse and Manu- 
factory , J NoJtt4Jjo22jrWej^ O. 

^1 dftdn-ft-A OK^P er month guaranteed sure 

yJbvv 1U mm v W r ° Agents everywhere sell- 
ing our new seven strand White Plumiii Clothes 

Lines* Sells readily at every house. Samples free. 
Address the Gieakd Wire Mills, Philadelphia, Pa. 



1 ID Machinery. 

OTIS, BROS, & CO. 
wn. S4S broatiwat nrw vohk. 



HAND SAW MILL.— Do work of 3 men. 
Rip 3 inch lumber with ease. Thousands in use. 
Agents wanted everywhere. HILLS & H0AG.32 Court- 
landt Street New York. 



THE "PHILADELPHIA" 

HYDRAULIC JACK. 

PISTON guided from both ends ; all working 
parts guarded from dust ; single or double pumps 
cylinders, shafts, rocker arms, pistons.etc., entirely steel. 
No. 14 N. 5th St., Philadelphia, ) PHTT T „ „ TTTSTTr T, 
No.42Cliff St., New York. ( ™ Ilu S.JUS1ICE. 



RING SPINNING 

IMPROVED SPINDLES-9,000 revolutions per minute. 
Bobbin driven positive. BBIDESBUKG MANUFAC- 
TURING COMPANY, Philadelphia, Pa. 



EM. MAYO'S BOLT CUTTER— Patented 
• in 1867— Revised and improved in 1871 and 1872. 
Send for Illustrated Circular Cincinnati, Ohio. 



FOR SAXiE— A PARTY QF GENTLEMEN, 
having assisted in %he establishment of what m ay be 
made a profitable business, and controlling the ri^ht to 
manufacture the best plough in the United States, now 
well introduced, desire to jetire from the s^me, and will 
sell upon reasonable terms and at fair figures their inter- 
ests, which in- lude Real EBtate, Machine S op, Foundry, 
Blacksmith Shop, &c. , with Machinery and Toolsneces- 
sary for all kinns of wood and iron wo'rk, or would lease 
their Real Estate located in Poughkeepsie, N.Y, 

Address, for particulars, F. W. pUGSJjEY, 
pQughkeepsic, N,Y. 



MACHINERY, 



NEW >nd WHAND.... 

Send for Circular. Chas. FLACK 
& CO. , 60 VeBey 8t. , New YorK. 



1832. SCHENCK'S PATENT. 1871. 

WOODWORTH PLACERS 

And Re-Sawing Machines, "Wood and Iron Working Ma- 
chinery, Engines, Boilers, etc. JOHN B. SCHENCK'S 
SONS, Matteawan, N. X". and 118 Liberty st. , New YorK. 

OOD-WORKINQ MACHINERY GEN. 

erally. Specialties, Woodworth Planers and Rich- 
ardson s Patent improved Tenon Machines. Nos. 24 and 
"" Central, corner Union St., Worcester, Mass. 

WITHE RBY RUGG.& RICHARDSON. 



w 



RICHARDSON, MERIAM & CO. 
Manufacturers ot the latest improvedPatent Dan- 
iels' and Woodworth Planing Machines, Matching, Sash 
and molding, Tenoning, Mortising, Boring, Shau mg, Ver- 
tical, and Circular Re-sawing Machines, Saw Mills , Saw 
Arbors, Scrol. Saws^Railway, Cut-off , and Rip-saw Ma- 
chines, Spoke and Wood Turning 1 Lathes, and various 
other kinds of Wood- working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester, Mass. Warehouse, 107 Libertyst. New York. 17 1 

QHINGLE AND BARREL MACHINERY,— 

IO Improved Law's Patent Shingle and "Heading Ma- 
chine, simplest and best in use. Also, Bhingle Heading 
and Stave Jointers, Stave Equalizers, Heading Planers 
Turners, etc. Address TREVOR & Co., Lockport, N.Y. 




WRIGHT'S Bucket 

Plungers are the best. 
Send for circular. Valley 
Machine Co., Fasthamp- 
ton, Mass. 



Andrew's Patents. 

Nolaeless, Friction KroovoiS, or Geared HoIM. 

ers, suited to every want. 
Safety Store Elevators. Prevent Accident. II 

trope. Jielt, and Engine break. 
SmpKe-Burninir Safety Bailer*. 
OsciJIatirisr Enalneu, Double and iSlnilo, 1-3 to 

ltflJ-IiorKC power. 
Ccntrlfusal Pumps, 100 to 100,000 sJnlloiiis 

per Minute, Best Pumps In the Woi'ljl, pa*» 

mud, Sand, Gravel, Coal, Grain, etc., with. 

oulliijury. 
AH lilsrht, Simple, Durable, *nd Economical, 
"wtl for Circulars. 

WM. D. AND BE WS ft BRO., 

414 Water street, New Yorte. 



- IRON 

Beams &Smo 



r pHE Union Iron Mills, Pittsburgh, Pa. The 

A attention of Engineers and Architects is called to 
our improved Wrought-iron Beams and Girders (patent- 
ed) , in which the compound welds between the stem and 
flanges, which have proved so ob'ectiomtblo In the old 
mode of manufacturing, are entirely avoided, we are pre- 
pared to furnish all sizes at terms as favorable as can be 
obtained elsewhere. For descriptive lithograph address 
Carnegie, Klomantfc Co. Union Iron Mills Pittsbu-rtth, Pa. 



TR. BAILEY & VAIL, Lockport, N. Y., 
• Manufacturers of Gauge Lathes, Chair Machinery, 
Stave and Shingle Machines, Engine Lathes, Key Seat 
Cutting Machines, Upright Drills, &c. &c. 
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Tou a K K WHY wc cm *<■<->. 
First Class 7 Octave Pianos Ss>;~ 
£200 ? We answer—It costs 
iuBS than $300 to make any %(m 
Piano Bold through AgemB, kii 
of whom mako 1W) perct. profit. 
We have mo Agents, but shtp 
direct to families at Factory 
prtoo, and warrant Five Year*. 
Send for illustrated clivmav, ^ 
•which w« refer to 300 flankera, 
Merchanti), &c ihohib of whom 
fou may know) using onr Pianna ]n W States and Territories. 
U. S. Piano Com 365 Broadway. New York,, 

AGENTS Wanted. Agents make»oremon- 
ey at work for us than at anything else. Particulars 
free. G.Stinbon & Co. .Fine Art Publishers, Portland, Me. 

Buy Barber's Bit Brace. 




PATENT BAND 
SAWING MACHINES 

Of the most approved kinds 
to saw bevel as well as square 
without inclining the table, 
by First & Pryibil, hereto- 
fore at 452 10th avenue— now 
removed to a more spacious 
place, 461 to 467 West 40th 
street, cor. 10th avenue, New 
York, where we manufacture 
various sizes of our well 
known s (.wing, moulding, 
double spindle boring ami 
mortiBing Machines, general 
and oval turning Lathes, 
Shafting, Pulleys, &c. &c. 
Prices for Band Saw Ma- 
chines (of which at the present time, April 1st, 136 of onr 
make operate in New YorK City alone), are $250, $275, 
$350, and $400. To the largest a feed can bo attached to 
reslit boards. A machine to reslit heavy timber is in 
construction. Have on hand a large stock of best French 
Band Saw Blades. 




P. BLAISDMLL & Co.. 

MANUFACTURERS OF FIRST CLASS 
MACHINISTS' TOOLS. Send for Circulars. 
Jackson st. , Worcester, Mass. 



B.0FBR HOT AIR 

ENGINE COMPANY, ISi Chambers St. , Sow Tort. 



WOODBURY'S PATENT 

Planing and Matching 

and Molding Machlnes.Gray & Wood's Planers, Self -oiling 
Saw Arbora, and other wood working machinery. 

'"• ' ' " ' »1 Liberty street, N. Y. : 



S. A. WOODS, 
■end for Circulars. 
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[JRDON IRON WORKS.— Manufacturers 
_ ofPumpingEneinesfor Water Works, High and low 
Pressure Engines, Portable Engines and Boilers of all 
kinds, Sugar Mills, Screw, Lever, Drop, and Hydraulic 
Presses, Machinery in general. HUBBARD & WHIT- 
TAKER, 10 Front St. , Brook.yn, N. Y. 




RISDON'S IMPROVED 

Turtle faier Wheel 

Is Cheap, simple, strong and durable: 
upon a test has yielded over 84 per 
cent at full gate, and overTS per cent 
at seven- eiguths gate. 
Send for circular to 

T. H. R1SUON & CO., 

Mount Holly, New Jersey. 



WOOD WORKING MACHINERY— Spe- 
cialties.— Freizing Machines, Slurping Machines*, 
Low Price Band Saws, Oval Lathes, Glue Benches, Wood 
Turning Lathes, &c. HOPE MACHINE CO., 181 & 153 
West Second St. , Cincinnati, Ohio . 



0DELS FOR THE PATENT OFFICE, 

and experimental machinery of all kinds. EOL8KU 
ACHINE CO., 279 Cherry St. .New York, near Jefferson 
St. A special shop for Patent Models. Many years expe« 
rience. Refer to Scientific American Office, 
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Advertisements will be admitted on this page at the rate oj 
$1.00 per line J or each insertion. Engravings may 
head advertisements at the same rate per line by meas- 
urement, as the letter-press. 

The value of the Scientific American as an advertising 
medium cannot be over-estimated. Its circulation is ten 
times greater than that of any similar journal now pub- 
lished. Itgoesinto all the States and Territories, and is 
read in all the principal libraries and reading-rooms of 
the world. We invite the attention of those who wish to 
make their business known to the annexed rates A busi- 
ness man wants something more than to see his adver- 
tisement in a printed newspaper. He wants circulation. 
If it is worth 25 cents per line to advertise in a paper of 
three thousand circulation, it is worth 2. 50 per line to 
advertise in one of thirty thousand. 
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WELL tested article of good thickneBe 
^__ and durability, suitable for steep or flat roofs; can 
be applied by an ordinary mechanic or handy laborer. 
Sentf for circular and samples to B. H. MARTIN, 70 
Maiden Lane and 9 Liberty Street, N.Y., 

7NASE-HARDENING of a Superior quality 
V7 to any depth desired. SampleB and Circular Bent by 
E. F. HOUGHTON & CO., Philadelphia, Pa. 

LIGHT AND MEDIUM CASTINGS OF 
grey iron, formowing, sewing, knitting machlLes, 
" WILSON, PARSONS * CO., 

Bridgeport, Conn. 



&c.,&c AddreBB 



MACHINERY. 



S. N.HARTWELL, Eng'r. Steam 
Engines, Steam Pumps & Machin- 
ists' Tools, 93 Liberty St., N.X - 



L. L. & J. T. Smith, 

SUCCESSORS TO L. L. SMITH & CO. 

Nickel Platers, 

133 & 135 WEST 35th ST., New York, 

(Between 6th & 7th AvenueB.) 



RANSOM SYPHON CONDENSER perfects 
and maintains vacuum on Steam EngineB at cost of 
one per cent Its value, and by its use Vacuum Pans a re 
run with full vacuum without Air Pump. Send to W M. 
ALLEN. 51 Chardon St., BoBton.l for a personal call, or 
the Company, at Buffalo, N. T., for a circular. 



TO WESTERN PURCHASERS OF MA- 
CHINERY— We have an immense stock of new and 
second hand Iron and Wood Working Machinery-have 
over 50 Kngine Lathes. Will be sold cheap. W. A. 
JAMES & CO. , 273 So . Canal St. , Chicago, I1L 



^PATENT 
OLD ROLLED 
SHAFTING. 



The tact that this Snartlng uas 7b per cent greutei 
strength, a finer finish, and istrnerto gage, thananyothei 
in use. renders it undoubtedly the most economical. We 
are also the sole manufacturers of the Celebrated Col- 
lins Pat. Coupling!, and f urniBh Pulleys, Hangers, etc. , 
of the most approved styles. Price lists mailed on appli- 
cation to JONES & LAUGHLINS, 

120 Water street. Pittsburgh, Pa. 
190 S. Canal st. .Chicago. 

t^" Stocks 01 this Shafting In store and for sale DJ 
FULLER, DANA & FIT Z, Boston, Mass. 

HBO PLACF * co..l2BChamber88treet,N. Y. 

PIERCE & WHALING, Milwaukee, Wis. 



Damper Reg . Pat . Gage Cocks . Water Feed Reg's . 



Bend for circulars . MURRILL & KKIZEB, Bait. , Ma. 

Illustratea Catalogue and Price List ofall kinds of small 
Tools and Materials sent free to any address. GOOJDNOV 
& W1GHTMAN. 28 Cornhill Boston. Mass. 



WIRE ROPE. 

JOHN A. ROEBLING'S SONS, 

MANTJFAOTTJBEBa, TBBNTOS, N. J. 

I?OR Inclined Planes, Standing Ship Rigging 
F BridgeB, FerrieB.StayB, or Guys on Derricks & Cranes, 
Tiller Ropes, SaBh Cords ol Copper and Iron, Lightninp 
Conductors oi Copper. Special attention given to hoist- 
ing rope o 
circular, g 

fiamphlet^-« » — - - *, „, 

aree stock constantly on hand at New York Warehouse 
" No. 117 Liberty street. 



ing rope of all kinds lor Mines and Elevators. Apply fol 
circular, giving price and other Information. Send foi 
pamphlet on Transmission oi Power bj_Wire_Ropes. A 




Three-Ply Roofing. Two-Piy Sheathing. Sena for 
"Samples and Circular. 

MICA ROOFING COMPANY, 73 Maiden Lane, N.Y. 



MORRIS, TASKER & CO., 

MANUFACTURERS OF 

American Cbarcoal Iron Boiler Ties. 

Wrought-Iron Tabes and Fittings, 

For Gas, Steam, Water and Oil. 

\E&- Steam and Gas Fitters' Supplies, Machinery for 
Coal Gas Works, &c. &c. 

NO. 15 GOLD ST., NEW YORK. 



Trade-Mark Patents. 

MUNN & CO. desire to call the attention 01 manufac- 
urers and business men generally, to the importance 01 
'the law of patents, as applied to trade-marks for business 
purposes. 

Any person, firm, or corporation, domiciled in the 
United States, or in any foreign country affording similai 
privileges to citizens of the United States, can obtain the 
Tight to the exclusive use, for thirty years, of any 
tradb-mark, consisting of any new figure, or design, oi 
-any new word, or new combination of words, letters, oi 
'figures upon their manufactures. 

This protection extends to trade-marks already in use 
or any length of time, or about to be adopted. 

Full information on this important subject can oe Ob 
•tamed by addressing 

MUNN & CO. 
37 Park Kow, Wew York. 



NILES TOOL WORKS, 



CINCINNATI, OHIO. 
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KIDDER'S PASTILES— A Sure Relief for 
Asthma. STOWKLL & CO., Charlestown, Mass. 



PATENT Emery Grinders.Union Solid Em- 
ery Wheels, Diamond Tools, Morse Twist Drills and 
Reamers. Address Am. Twist Drill Co. ,Woonsocket,RI. 



THE BAND SA W! 

Its ORIGIN and 

HISTORY, with Engravings of the Oldest 
Machine, sent gratis. Address RICHARDS, LON- 
DON & KELLET, 22d st (above Arch), Philadelphia. 




$}0 YOUR. OWN PRINTING. 

Peabs Rpj.'-Lnkihg Press ; a new and val- 
uable invention .G.rjnb and amateur print- 
ing. Printing Presses „»id Outfits from $10 
upward. Send stamp for Illustrated Cata- 
logue. PRINTER MANUFa.r. TUELN G CO., 
iUT.Uby Street, Boston, Mass. 



aEORGE PAGE & CO., Manufacturer- f 
Portable and Stationary T,„n-nnD 

STEAM ENGINES All!) B0ILEB8; 
Patent Circular. Gang, Mulay, and Sash' -^ ,„.„ _ t,™^ 

SAWMILLS, mth OUTFITS COMPLETE, 

combining all reliable improvements— Grist Mwi£Up^ m " 

gle Machines; Wood Working and General MachinSP^. 

Send for Descriptive Catalogues. Address No. 5NJ?' 

Schroeder Street, Baltimore Ma. 



1ME MEALD & SISCO 




PATENT CENTRIFUGAL PUMPS, 
vertical and horizontal, 

Ake Used all over the United States 
and the Canadas, and also in Great Britain. Send 
for our new Illustrated Pamphlet, containing hundreds 
of references to Tanners, Paper-makers, Contractors, 
Brick-makers, Distillers, etc., with 19 pages of the strong- 
est possible testimony. (Nine pages of references.) 

Address HEALD, SISCO & CO., Baldwinsville, N.T. 

!^~ TheH. &S.PumptooK. the First Premium at the 
recent Louisiana State Fair, over the most celebrated 
Centrifugal Pumps known In the Lnlted States, including 
one from New York. As a Wrecking-pump, and as an 
Irrigator, it is unrivalled, both for cheapness and effi- 
ciency. It makes a splendid Fire Pump. 



EMERSON 
F0RD&C2 
BEAVER 
FALLS 

RA, 



SAW 



WORKS 

SEND FOR 
^s CIRCU 

|k LAR 




HIS SPECIAL SUPERVISION 



American Saw Co. 

No. 1 Ferry Street, corner 
Gold Street, New York, 

^^ MANUFACTURERS OF 

IE; Patent Movable-Toothed 

CIRCULAR SAWS, 

Patent Perforated 

Circular, Mill, 

AND 

Cross-cu^Saws. 

B^" Send for Descriptive Pam- 
phlet. 




To Electro-Platers. 

BATTERIES, CHEMICALS, AND MATE- 
RIALS, in Bets or single, with books oi instruction, 
manufactured and sold by THOMAS HALL, Manufactur- 
ing Electrician, 19 Bromfleld street, Boston, Mass. Illus- 
tratea catalogue sent free on application.. 



MASON'S PAT'T FRICTION CLUTCHES 
are manufactured by Volney W. Mason & Co., 
Providence, R. L Agents, L. B. BROOKS, 60 Cliff st. , 
New York: TAPLIN.RICE & CO.. Aeron. Ohio. 



Milling: Machines. 



STANDARD, UNIVERSAL. INDEX AND PLAIN. 
S' j iM ror illustrated c talonueto the Brainard Milling 
Machine Company, 80 Milk St., Bos- on, Mass. 



A. S. IAM1E0S & CO., 

ENGINEERS, 

Works, footoi isaBt 230 
street, New York city. ' 

Steam Pumps, 

Adapted to every possi- 
ble duty. 
Send for a Price List. 




VENEERS 

AND 

HARDWOOD LUMBER. 

BUTTERNUT, FRENCH AND AMERICAN 

WALNUT, ASH AND CHERRY BURLS; HUNGARIAN 

ASH, BIRDSEYE & BLISTER MAPLE, etc. etc. 

tW Mahogany, Rosewood, Cedar, etc.. In boards, 

plank, and logs. Large and choice stock at low prices, 

GEORGE W. READ & CO., 

170 & 172 Center St.. NTpw vnrt* 
Mill and Yard, 186 to 200 Lewis, bet.5th &6thSts. E.R. 
Send for Catalogues and Price Liai 



DON'T BUY STEAM ENGINES 

Or BOILERS without first sending for "THE STEAM 
USER'S MANUAL," sent free on application to 

E. E. ROBERTS, Consulting Engineer, 

15 Wall St.. New York. 



Canadian Inventors, 

Onder the new Patent Law can obtain patents on th 
same terms as citizens. 
For tnll particulars addresi 

HUNH & CO., 
ST Park Raw. Maw York. 



The Union Stone Co., 

Patentees and Manufacturers oi 

EMERY WHEELS & EMERY BLOCKS, 

In Size anrtForm toSuitvari' us Mech. nical Uses; 
GRINDERS, SAW GUMMERS, DIAMOND 
TOOLS, and WOOD'S PATENT 
KNIFE-GRINDER, 
For Planing, Paper Cutting, Leather Split- 
ting, and other Long Knives. 
Office, 29 Kilby Street, Boston, Mass. 
n^ . „,„„ n™,™,,. 1 9 3 Liberty Street, New York. 
Branch Offices J w commerce Street, Philadelphia. 
|y Send for circular. 







And'Shaped Diamond Carbon Points, indispensable for 

Turning Emery "Wheels, Grindstones, also Truemg up 

hardened Steel and Paper Calender Rollers, &c. Address 

J. DICKINSON, Patentee, 64 Nassau St. , N. T. 



TODD & RAFFERTY, Manufacturers ol 
Steam Engines, Boilers, Flax. Hemp, Tow Bagging, 
Bope and Oakum Machinery. Steam Pumps and Govern- 
ors, tlways on hand. AlsoAgentsfortheNewHavenMan- 
ufacturing Co. »s Machlnists r, Iools. 93fV?e invite espe- 
cial attention to our new, improved. Portable Steam Bn- 
trines. Warerooms. 10 Barclay st. works Paternon, N. J 



Btahond Pointed 



THE aaopnou oi new ana improvea applies 
tlons to the celebrated Leschot's paten i, have made 
these drills more fully adaptable to every variety oi 
ROCK DRILLING. Their unequalled efficiency and 
economy are acknowledged, both in this country and 
Europe. The Drills are built of various sizes and pat- 
terns; WITH AND WITHOUT BOILERS, and bore at a 
uniform rate, of THREE TO FIVE INCHES PER M1N 
UTB in hard rock. The' are adapted to CHANNELLING 
GADDING, SHAFT1U TUNNELLING, and open cut 
work: also, to DEEP 1'ORING FOR TESTING THE 
VALUE OF MINES AND QUARRIES. TEST CORES 
taken out, showing the character of mines at any depth. 
Used either with steam or compressed air. Simple and 
durable in coastruction. Never need sharpening. Man- 
ufactured bv 
THE AMERICAN DIAMOND DRILL CO.. 
No. 61 Liberty St., New Yorb 




LUBRICATORS. 

DREYFUS 1 celebrated Self-act 
ing Oilers, for all sorts of Machinery 
and Shafting, are reliable in all seasons, 
saving75— 9a per cent. The Self-acting Lu- 
bricator for Cylinders is now adopted by 
over 80 R. R. in the U.S., and by hundreds o 
stationary engines. Send for a circular to 
NATHAN & DREYFUS. 108 Liberty St. ,N.Y 



IRON PLANERS, ENGINE LATHES, 
DrillB, andother Machinists* Tools, of superior qual- 
ity, on hand, and finishing. For sale low. For Descrip- 
tion and Price address NEW HA YEN MANUFACTUR- 
ING CO., New Haven. Conn. 



j — SCHL ENK ER ' S ..; PA TEN T ..\ 

Bolt Cutter 

New Invention. Address, , 
Howard Iron Works; Buffalo.N.Y. 



Sam'l 8. Fisher, ) Clncln- 
Wm. H. Fisher, y nati. 



Sam'l S. Ftsher, > New 
Sam'l A. Duncan, S York. 



FISHER & DUNCAN, 

Counsellors at Lair in Patent Cases 

Including Interference and Extension Cases in the Uni- 
ted States Courts). 
' 8 West Third St., Cincinnati, 
j 239 Broadway, New York. 



OFFICES: 



AMES IRON WORKS. 

PORTABLE ENGINES, 3 to 40 H. P. 
CIRCULAR SAW MILLS, 5 Sizes. 
PLAIN & CUTOFF STATIONARY ENGINES 
PORTABLE HOISTING ENGINES. 
IMPROVED VERTICAL ENGINES. 
%&~ Examination of Work and Price (solicited. 

E. P. HAMPSON, 38 Cortlanct St., Hew York. 



L. W.JPond — New Tools, 

EXIBA HEAVY AND IMPBOVED FA1TEBNS. 

LATHES, PLANERS, DRILLS, of all sizes ; 
Vertical Boring Mills, ten feet swing, and Tinder. 
Milling Machines, Gear and Bolt Cutters; Hand Puncher 
and Shears lor iron. 

Oil ce and Warerooms, 38 Libertyst. , New Tort ; Work! 
at W orcester, Mass. 

A. C. STBBBINS. New York, Agent. 




FIRST PREMIUM (MEDAL) AWARDED IN 1870 AMD 
in 1871. Endorsed by Certificate from American Insti- 
tute as "The Best Article in the Market." 

Also, manufacturer of Asbestos Boiler Felting, 
rlooflng and Sheathing Felts, Acid, Water and Fire Prooi 
Compositions, Boiler Scale Preventive, and dealer in 
ASBESTOS ASPHALTUM and Genebal ROOFING 
Matebialb. 

i&~ Descriptive Pamphlets. Price Lists, &c, by mall. 

< Established) H.W.JOHNS, 

i in 1858. t »8 William St.. New Yorlr- 



0T T. V. Carpenter, Advertuing Agent. Addn ss 
hereafter, Box 773, New York city. 



PATENT SAFETY 

Steam Engine Governors and 
Water Gauges. 

AUG. P. BROWN, Manfr, 59 Lewis Street, New York. 



Flourii Mill near St Louis, Me, 

FOR SALE. 

\ first class Merchant Flouring MLU 

XX with four run-of-burrs— capable of turning out 
over 400 barrelB of flour in 24 hourB. 

This Mill is situated In Belleville* Ills., a rapidly 
growing city— now one of the suburbs of Saint Louis* 
with which It is connected by three Railroads with trains 
running hourly between. 

The surrounding country produces, in an eminent de- 
gree, the qualin of whear which has made the St. Louis 
brands of flour so famous. Besides ei loving the 
advantages of bt Louis propt-r, such as facilities for 
shipment; access to the Elevators; ample sup- 
ply of labor; a ready market- the place has some, 
peculiarly its own: a local supply of excellent 
wheat at lower pr ces than current at St. 
Louis; cheaper coal of the best Quality; lesser 
taxes and cheaper living. 

The wheat prospects of this section are un- 
surpassed this year, greatly mure favor»ble than those 
repoi tea from Centra and Western Missouri. To the 
practical man, this feat re will commend itself. 

The Milling business in this neighb rhood has 
been most flourishing the past season* and 
promises well for the one now about opening. 

St. Louis has obtained such a commanding position m 
the flour trade, which is still growing steadily, that the 
business has become one ot the first magnitude, and very 
lucrative. 

Liberal terms can be given. 

This is a chance seldom oflered, and to a practical and 
esponslble party cannot fail to prove an excellent In- 
vestment. Address 

IMBS, MEYER & FUSZ, \ for Mill 
St. Louis, Mo. > owner. 



DAT. SOLID EMERY WHEELS AND OIL 
ST STONES, ior Brass and Iron Work, Saw Mills, and 
BdgeTools. NorthamotonEmerv Wheel Co. Leeds.Mass. 



o 



PORTLAND CEMENT, 

F the well known manufacture of John 
Bazley White & Brothers, London, for sale bv 

JAMES BRAND, 55 Cliff St., N.Y. 



THE TANITE CO.'S GOODS are kept in 
Stock, and sold at Factory Prices, by CHAMPLIN & 
ROGERS, 214X East Madison St., Chicago, who are also 
Exclusive Western Agents for the New York Tap and 
Die Co. 's goods, and Dealers in Railway, Mill, and Ma- 
chinists* Supplies. 




Working Models 

AndExperimental Machinery, Metal, or Wood, made to 
order by J. F. WERNER, 62 Center St., N. Y. 



SCIENTIFIC AMERICAN. 

The Best Mechanical Paper in the World. 

A year'a numbers contain over 800 pages and several 
hundred engravings of new machines, useful andnovel 
Inventions, manufacturing establishments, tools, and 
processes. 

The SCIENTIFIC AMERICAN is devoted to the inter- 
ests of Popular Science, the Mechanic Arts, Manufac- 
tures, Inventions, Agriculture, Commerce, and the In- 
dustrial pursuits generally, and is valuable and Instruc- 
tive not only In the Workshop and Manufactory, but also 
In the Household, the Library, and the Reading Room. 

To the Mechanic and Manufacturer / 
No person engaged in any of the mechanical pursuits 
should think of doing without the Scientific Ameri- 
can. Every number contains from six to ten engravings 
of new machines and Inventions which cannot be found 
in any otRer publication. 

Chemists, Architects, Millwrights and Farmers 

The SCIENTIFIC AMERICAN will be found a most 
useful Journal to them. All the new discoveries in the 
science of chemistry are given in its columns ; and the 
interests of the architect and carpenter are not over- 
looked, all the new Inventions and discoveries apper- 
taining to these pursuits being published from week to 
week. Useful and practical Information pertaining to 
the Interests of millwrights andmillowners will be found 
published In the Scientific American, which informa- 
tion they cannot possibly obtain from any other source. 
Subjects In which planters and farmers are interested 
will be found discussed in the Scientific American 
many Improvements in agricultural implements being 
Illustrated in its columns. 

We are also receiving, every week, the best scientific 
journals of Great Britain, F ranee, and Germany ; thus 
placing in our possession all that is transpiring in me- 
chanical science and art In these old countries. We 
shall continue to transfer to our columns copious ex- 
tracts, from these journals, of whatever we may deem ol 
interest to our readers. 

TERMS. 

One copy, one year - - - - 

One copy, sis months 

One copy, four months 

PTTT-n-R*Tu-RS TenC0 P Ie8 » 0Iie y ear ' eaca * 2 - 50 

IslsUB JtAIJBB ^ Q Yer ten cop i eS) g ame rat6( eacn 

One copy of Scientific American for one year, and 
one copy of engraving, "Men of Progress," - 10.00 

One copy of Scientific American for one year, 
and one copy of " Science Record," - - - 4.00 

Ten copies of " Science Record," and ten copies 
the Scientific American for one year - - - 85. 00 

CLTJB PREMIUMS, 

Any person who sends us a yearly club of ten or more 
copies, at the foregoing club rates, will be entitled to one 
copy, gratis, of the large steel plate engraving, " Men of 
Progress. ' 

Remit by postal order, draft or express. 

The postage on the Scientific American Is five cents per 
quarter, payable at the ofllce where received. Canada 
subscribers must remit, with subscription, 25 cents extra 
to pay postage. 

Address all letters, and make all Post Ofllce orders or 
drafts payable, to 

MUNN & CO., 

37 PARK ROW, NEW YORK 
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